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.EJ. T . TA-,:T .:. AND AVAILABILITY

Reorz Corani aticni
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1 37- -C-C-0 I33, this report is issued in two volumes:
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ncd.uce" i-n beth arts: Title Pae; Report Organization and

s, ..a.b i t\ (the present section) ; Table of Contents; Corre-
lation of Rivers, Pools, and Sites with Exhibits; and Additions
and Corrections. Several other sections occur only in Volume 1:
Bibliography, Glossary, and Index. The Bibliographv covers the
entire report; the other two sections, Volume I only. The
Glossary is essentially restricted to Volume I because the ter-
minclogy used only in Appendix E is defined in its introduction.

Report Availability
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District Engineer
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Librarian
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Academy of Natural Sciences
19th and the Parkway
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U.S. Department of Commerce
National Technical Information Service
Springfield, Virginia 22161

In order to make this report more accessible to the pub-
lic, the Corns of Engineers has placed copies in the following
-2ubi ic libraries:
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La Crosse, Wisconsin Trempealeau, Wisconsin

Lake City, Minnesota Wabasha, Minnesota
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Copies are also available at the following college, univer-

sity or museum libraries:

Iowa State University, Ames

River Studies Center, Department of Biology, Univer-
sity of Wisconsin at La Crosse

University of Iowa, Iowa City

University of Minnesota at the Twin Cities

University of Wisconsin at La Crosse

University of Wisconsin at Madison

Winona State University, Minnesota

Environmental Conservati-on Library of Minnesota, Min-
neapolis

Mississippi Museum of Natural Resources, Jackson
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CORRELATION OF RIVERS, POOLS, AND SITES WITH EXHIBITS

The Site exhibits, in Appendix B, portray the collecting
location, date(s) and effort for each Site. The Taxa exhibits,
in Appendix C, specify which mussel taxa were found at each
site, pool, and river in the present study and in other studies.
The Map exhibits, in Appendix D, locate collection Sites and
mussel beds on maps and/or navigation charts of the study area.

Si:e Number and Name Sites a~xa .a 'S

Studv Area . .

Minneso:a u-er -,"-"

1. Cargill

2. Petersons 3ar

3. Route I-35;W 3ridge 71 Lz-, -

St. Croix Rive r 3-6 _.

4. Stillwater 33 99 :2S

3. Hudson 4 94 l9 :2;

6. Catfish 3ar S 93 19 "

7. Kinnickinnic 6 96 1;9, 21i

Black River -- XS, 02

Uvver Mississi.-io River 7- 39 93 _95

Upper St. .nthony Falls Pool 7-3 99 96

S. SOO Line Railroad 3ridge 7 1Co 195, "

9. Broadway and Plvmouth Avenues
Bridges 3 101 :95, .. _

rower St. Anthony Fails Pool - 1%
?oo°1 9 --12 195

10. Lake Srest 3ridge 9 1,3 .1 ,

:1. St. 7  -u. Day-nark 3 -. i 0 5 6, 15

| Iix



Zxhi.b it Number

Site Number and Name :axa Ma .

12. Zocks and Dam I Unoer Approach

Construction (Ln part' 106 196,.

Pool 2

13. Smith Avenue ("High") Bridce 12 1l 1ls.

14. Robinsons Rocks 13 i09 195

15. Nininger i 110 195, J>

?oo1 3 15-23 111

16. Vermillion River 15 >2 1)9, _:

L Hastings Small Boat Harbor 16 13 -,2

IS. Prescott 17 !14 199,

19. Pine Coulee 13 15

0. Truedaie Slough 19 116 19, 2>

21. Four Mile Island 0i- 199 '-

22. Big River 1 199, -i

23. Morgan Coulee 2 119 199, 219

21. Coulters Island 119

25. Diamond Bluff 2.3 123

Pool 4 24-5 "21 :.3, 231

26. Above Trenton 24 122 2O0, 22

27. Trenton 25 123 200, 223
'S 6 00I O ""
23. Cannon River - , 22

29. Red 'diing Commercial and"- Small
Boat Harbors

30. Red W'ing Hi;hway 3ri _23 12 2.

31. 3ay City Small 3oat liar6or _9 1> 2', 222

• '"1 11 lf'' .. ..... ' ... . ,/ ' ,%, 'f. :'. .x



S:e Number and N ame Ses axa ._.a_-a

32. ay ot, Conmercia* and -

Rereati:na'- Sies 12_

33. N'acouta ?oin: 31 12} 200 222

34 Lake City Small Boat Harbor 32 130 200 223

. . g -3 131 2 -4

36 ,abasha Small Boat Harbor 34 132 201 22 4

3-. Crats 1sIan: Bank Repair 35 133 201 224

33 :eepeeota Point 36 134 201 223

39 Grand Encampmen: 3; 133 201 223

40. Beef Sloughat 38 136 201 223

Pool D 39-43 137 201

41 Loocks and Dam 4 Lower Approach 39 138 201, :26

12. Mule Bend 10 139 201, 226

43. Head o: island 42 Bank Repair 40 139 201, 226

44. West Newton 41 140 201, 227

45. Weaver Bottoms Complex 42 141 201, 28

46. Locks and Dam 5 Culvert
Construction 43 142 201, 202,

229

Pool 5A 43-49 143 202

47. Locks and Dam 5 Lower Approach 44 144 202, 229

48. Island 53 45 143 202, 230

49. Island 38 Bank Repair 45 145 202, 230

30. Fountain City 45 143 202, 230

31. Fountain City Service Base 46 146 202, 230

32. Fountain City Small Boat Harbor 47 147 202, 230

xi



Exhibit Number

Site Number an"' Name Site-s Taxa Mao (s )

53. 3etsv Siu~ 48 148 202, 2-30

34. Betsy Slough. Bank Repair 48 148 202, 230

33 . ',ids Beni 48 148 202, 230

3 -6. -oc-s an-4 Dam 3AUpper Approach 49 149 202, 231

Pool 6 30-33 IS0 202

3.Locks and Da. 5ALwrApoc 0 131 202 , 231

3.3. Winonta Comnerziai aro and
Small Boat Harbors 31 132 202, 232

V~ inona Lowe Rail1road Bridge3213 0,22

60 . Gravel Point- 53 134 202, 232

Pool 7 34 -57 135 203

51 . Locks and Dam 6 Lower Approach S4 156 Z03, ?S3

52. Richmond island 53 157 203, 233

63. Queens Bluff 56 158 203, 233

64. Locks and Dam 7 Upper Approach 57 159 203, 234

Pool 3 38-66 160 204

53. La Crosse Railroad Bridge 58 161 2.04, 233

66o. H-ingen Island Bank Repair 59 162 204 , 236

67. Sand Slough 60 163 204, 236

58. Sand Slough Bank Repair 60 163 204, 236

5). Root River 61 164 204, 237

-0. Picayune Island 62 165 204, 237

71L. Above Brownsville 63 166 204, 237

72. Brownsville 64 167 204, 238

73. Crosby Slough 63 163 204, 239

xii



Exhibit Number

Site Number and Name Sites Taxa NMtao s

74. Warners Landing 66 169 J4, 23-

Pool 9 67-78 1'0 205

75. Island 126 67 171 205, 24.3

-6. Head of Island 126 Bank Repair 67 171 205, 240

77. Twin Island 68 172 203, 240

73. Head of Twin Island Bank Repair 63 1"2 203, 2"0

7?. Below Twin sland 69 1-3 203, Z-0

30. Battle Island 70 174 205, 241

81. DeSoto 71 15 205, 242

82. Above Indian Camp Light 72 176 205, 243

83. Mouth of Hummingbird Slough Bank

Repair 72 176 205, 243

84. Indian Camp Light 73 177 205, 243

85. Lansing Upper Light 74 178 205, 243

86. Lansing Small Boat Harbor 75 179 205, 243

87. Atchafalaya 76 180 205, 244

88. Crooked Slough 77 181 205, 245

89. Locks and Dam 9 Upper Approach 78 182 205, 246

Pool 10 79-89 183 206

90. Locks and Dam 9 Lower Approach 79 184 206, 246

91. Hay Point Bank Repair 80 185 206, 246

92. Jackson Island 81 186 206, 247

93. Mississippi Gardens 82 137 206, 247

94. Prairie du Chien East Channel 83 188 206, 248

9S. Prairie du Chien Commercial and
Small Boat Harbors 84 189 206, 248

xiii



Exhbi:Num-e

5-ite Number and Name S e S Txa

96. M.c,'reg-or 85

9-. Wyal using Bend Light 86 -

98. Wvalusing 87 i9 -'c

99. McMillan Island 83 126 :252

100. Locks and Dam 10 Upper Approach 89 134 22, ,

xiv
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Appendix A

Classitfication and Nomenclature of Mussels and Glochidial Hosts

This Appendix provides classifications and scientific and
commson namies zor Upper Mississippi River mussels and known hosts
of their glochidia.



Exhibit la

Systematic List of Mussels with Their Common Names

In the following phylogenetic list of known Upper Missis-
sippi River freshwater mussels, family-group and tribal taxa are
those of Davis and Fuller (1980), and the suprafamilial classi-
fication is Newell's (1965). The common names are those used by
Fuller (1978b).

Phylum MOLLUSCA
Class Bivalvia
Subclass Palaeoheterodonta
Order Unionoida
Family Unionidae
Subfamily Margaritiferinae

Cumberlandia mono donta (Say), Spectacle Case
Subfamily Lampsilinae
Tribe Amblemini

Quadrula (Orthonymus) metanevra (Rafinesque), Monkeyface
Q. fragosa (Conrad), False Mapleleaf
Q. (Q.) quadrula Rafinesque, Mapleleaf
Q. (Bu7lata) nodulata (Rafinesque), Wartyback
Q. (B.) pustulosa (Lea), Pimpleback
Tritogonia verrucosa (Rafinesque), Buckhorn
Cyci-onaias tuberculata (Rafinesque), Purple Pimpleback
Fusconaja flava (Rafinesque), Pigtoe
F. ebena (Lea), Ebony Shell
Megaonzics gigantea (Barnes), Washboard
Amblema p7~icata (Say), Threeridge

Tribe Elliptionini
PZethobasus cyphytus (Rafinesque), Bullhead
PZeurobemz rub rum (Rafinesque), Pink Pigtoe
P. sintoxia (Rafinesoue), Round Pigtoe
EZllip tic crassidens (Lamarck) , Elephant Ear
E. dilatata (Rafinesque), Spike

Tribe Lampsilini
"Subtribe Mesogenae"

Obi-iquaria reflexa Rafinesque, Threehorn
"Subtribe Heterogenae"

Proptera czata (Say), Pink Heelsplitter
P. laev-issima (Lea) , Pink Papershell
P. pur'purata (Lamarck) , Purple Pocketbook
P. capax (Green), Fat Pocketbook
Leptodez fragilis (Rafinesque) , Fragile Papershell
L. leptodon (Rafinesque), Narrow Papershell
Ellipsarict lineolata (Rafinesque), Butterfly
Truncijia truncat11a (Rafinesque), Deertoe
T'. donaciformia (Lea), Fawnfoot
Obovaria olivaria (Rafinesque), Hickorynut
Actinonaias carinata (Barnes), Mucket

A..11i s



LZ,,umnta recta (Lamarck) , Black Sandshell
L. subrostrata (Say), Western Pondmussel
Carunicudina parva (Barnes) , Lilliput
Lan psilis teres (Rafinesque), Yellow Sandshell
L. hUjginsi (Lea), Higgins' Eye
L. radiata siZ~quoidea (Barnes), Fat Mucket
L. ov'ata ventricosa (Barnes) , Pocketbook
Picgbla (TrunciZlopsis) triquetra (Rafinesque), Snuffbox

Subfamily Anodontinae
Arci-dens con fragosus (Say) , Rockshell
Lasmiqona (Pterosyna) complanata (Barnes) , White Heelsplitter
L. (L.) costata (Rafinesque), Fluted Shell
L. (Platynaias) compressa (Lea) , Creek Heelsplitter
Alasmidonta (Decurambis) marginata (Say) , I'lktoe
A. (Pressodon) viridis (Rafinesque) , Slippershell
Simpsoniconcha ambigua (Say), Salamander Mussel
Anodontoides ferussaci anus (Lea) , Cylinder
Anodonta (JItterbackia) suborbiculata Say, Flat Floater
A. (U.) imbecillis Say, Paper Floater
A. (Pyganodon) grandis Say, Giant Floater
Strophitus undulatus (Say), Strange Floater

NOTE: Davis and Fuller (1980) favor the following adjust-
ments in nomenclature:

1. Cumberlandia is genetically no farther from MAargaritifera
than the members of that genus are from one another. Suggested
result: Margaritifera monodonta.

2. Quadrulia (Orthonymus) metanevra is genetically so far from
other Quadrula that raising Orthonymus to generic status is war-
ranted. Suggested result: Orthonymus metanevrus.

3. Meaa7lona~as is genetically very closely allied to Amblema
(and Plectomerus). Suggested result: Ambiema gigantea.

Buchanan (1970z recently placed Actinonajas eIZI~joi'rmi.- in
Venus taconecia. Regardless of whether or not this particular
adjustment proves warranted, the correct genus for this species
has not been demonstrated to the Principal investigator's satis-
faction.
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Exhibit lb

Systematic List of Fishes (with Their Common Names)
that Host Glochidia of UMR Mussels

The following list provides the classification and stand-
ardized scientific and common names according to Bailey et al.
(1970) of fishes that have been identified and/or implicated as
glochidial hsts of UMR freshwater mussels. Names at and above
family rank are in a phylogenetic sequence, but genera and
species names are alphabetized.

Omitted from the list is the one relevant host that is not
a fish: Necturus m. maculosus (Rafinesque), the Mudpuppy, which
is a salamander (Vertebrata: Amphibia).

Phylum CHORDATA
Subphylum Vertebrata
Class Agnatha
Order Petromyzontiforrmes
Family Petromyzontidae

Petromyzon marinus Linnaeus, Sea Lamprey
Class Osteichthyes
Order Acipenseriformes
Family Acipenseridae

Scaphirhyncus platorhynchus (Rafinesque) Shovelnose Sturgeon
Order Semionotiformes
Family Lepisosteidae

Lepisosteus osseus (Linnaeus), Longnose Gar
L. pZatostomus Rafinesque, Shortnose Gar
L. spatuZa Lac~pZde, Alligator Gar

Order Amii3ormes
Family Amiidae

Amia calva Linnaeus, Bowfin
Order Anguilliformes
Family Anguillidae

Anguilla rostrata (Lesueur), American Eel
Order Clupeiformes
Family Clupeidae

Alosa chrysochioris (Rafinesque), Skipjack Herring
Dorosoma cepedianum (Lesueur), Gizzard Shad

Order Salmoniformes
Family Esocidae

Esox Lucius Linnaeus, Northern Pike
Order Cypriniformes
Family Cyprinidae

Cyprinus carpio Linnaeus, Carp
Hybognathus hankinsoni Hobbs, Brassy Minnow
Nocomis biauttat?p (Kirtland), Hornevhead Chuh

7nf-



Notropis ardens (Cope), Rosefin Shiner
N. cornutus (Mitchill) , Common Shiner
N. heteroLepis Eigenmann and Figenmann, Blacknose Shinier
Phoxinus eos (Cope) , Northern Redhel lv D)ace
Pimephaies notatus (Rafinesque), Bluntnose Mlinnow%
P. pr-omeLas Rafinesque, Vathead Minnow
Rhinichth~is atratulus (Hlermann), Blacknose Dace
Semoti-1us atrornaeulatus (Mitchill) , Creek Chub

Familv Catostornidae
Carpriodes velifer (Rafinesque) , Iiighfin CarpSUcker
Catosto-ius -oormersoni (Lac6p~de) , White Sucker
Hjpente [ ~urz niarioa(ns (Lesucur) , Northern floi Sucker'
Moxostoma rxzcro Zepido tum (Lesueur) , Shorthead Redhorse

Order Silurifornes
Family Ictaluridae

Tctalurus r'e~as (Rafinesque) , Black Bullhead
I. nzatalis (Lesuieur) , Yellow Bullhead
r. nebulosus (Lesueur), Brown Bullhead
1. runrtatus (Rafinesque), Channel Catfish
Notur-us gylrinus (Mitchill) , Tadpole Madtom
Py7lodictis oliva-i's (Rafinesque) , Flathead Catfish

Order !\theriniformles
Family Cyprinodontidae

Fundu7lus zebrinus Jordan and Gilbert, Rio Grande Killifish
Order Gasterosteiformes
Family Gasterosteidae

Ctdlaea inconstans (Kirtland), Brook Stickleback
Order Perciformes
Family Percichthyidae

Morone chrysops (Rafinesque), White Bass
Family Centrarchidae

Anmboplites rupestris (Rafinesque), Rock Bass
Lepomis cyfaneZus Rafinesque, Green Sunfish
L. gibbosus (Llnnaeus), Pumpkinseed
L. gulosus (Cuvier), Warmouth
L. huri~is (Girard) , Orangespotted Sunfish
L. macrochirus Rafinesque, Bluegill
L. megaictis (Rafinesque), Longear Sunfish
Micropterus do lomieui Lac6p~de, Smallmouth Bass
M. saimoides (Lac6pbde) , Largemouth Bass
Pomoxis annularis Rafinesque, White Crappie
P. nigromaculatus (Lesueur) , Black Crappie

Family Percidae
Etheostoria exile (Girard), Iowa Darter
E. nigrum Rafinesque, Johnny Darter
Perca flavescens (Mitchill), Yellow Perch
Stizostedion e-avadense (Smith), Sauger

Family Sciaenidae
Apiodinotus qrunniens Rafinesque, Freshwater D)rum

Family Cottidae
Cot tus bairdi Girard, Mottled Sculpini
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Appendix B

Sites and Sampling (Exhibits 2-89)

The field personnel indicated hy their initials in the
Exhibits may be identified according to the fol loiing legend.

lA -- ldwa rd Amb rog i o M - - Me Ian i e M iller
T1) B - - Thomas 1). Barnes KL -- Kenneth L. Myers
1,IB - - )aniel .J. Bereza WLN - - illiam i .. N i chol s
RB - - Richard U. Berry JAN - - John A. Nosek
IC -- Loralee Clark JIIl -- James 11. Peck

,NIJ: -- .James MI. Un)gel JLP -- ,James L. PetersonRAF -- Raymond A. 1:aber ItS C - ianiel Ii. Snyder

1l) -- lona Finlev SIS - - Steven i). S'wanson
NBI F -- Ma l.ue 1 B. Fuller RI - - Roger L. Thomas
S4ItF - - Samuel 1.. II. u I e r SI - - Sandra ,J. Thomas
RCtI -- Robert C. Halvorsen KLT -- Katherine I. Trapp
G;.. - - Gerald ,J. Janer TAW -- Todd A. Weber
R,J,J Ro 1. ,1ohannes RJW -- Robert I. Whiting
KL, -- Kenneth L. Johnson MAW -- Martha A. Whitson
DJL -- a id J1. Langowski JPW -- ,John P. Wolflin
lA,L , -- Larry A. Linse

The area of the riverbed examined at a given Site is an
approximation that was worked out in the following way. Field
observations had indicated that the average length of a brail
drag is about SO0 feet. The length of an Academy brail is 10
feet. Therefore, the area of streambed that was covered by a
single brail run is about 5,000 square feet. Multiplication
of this product by the total number of brail runs gives the
total area brailed at the Site.

Numbers of brail runs at certain Sites surveyed early in
the field work are marked by an asterisk (*). These figures
are minima only , because the Principal Investigator had not
recognized the usefullness of accurately recording totals of
negative runs.



Exhibit2

1Cargill 2. Petersons Bar
3. Route 1-35WV Bridge

Mussel data, Exhibit 91 ;Map(s), Exhibit~s) 197,207

Pool (s): not applicable Date (s) : 5 AuguIst 1977

Locality: Minnesota River, RMI 10.5-12.9, Bloomiinglton, fleninep irn
County, Minnesota.

Collector (s) : FA, SLHEF, RLT

Collecting technique(s): brailing

Brail runs: positive, 0 ; negative, 15* ;total , 15*

Number of square feet brailed: 75,000

*Minimum

Exhibit 3

4. Stillwater

Mussel data, Exhibit 93 ;Map(s), Exhiibit(s) 199,208

Pool(s): not applicable Date(s): 7 August 197-8

Loclity: St. Croix River, RM 22.8-24.S, Stillwater, Washiington
Couinty, Minnesota.

Collector(s): D-1B, IVLN, RLT, TAWV

Collect ing technique(s): brailing, pollywogging

Frail runs: positive, 12 ; negative, 49 ;total , (1

Numiber of square feet brailed: 305,000)

8



Exhibit 4

S. Hudson

Mussel data, Exhibit 94 ; Map(s), Exhibit(s) I!,9,209

Pool(s): not applicable Date(s):8-13 August, 14-15 September
1977; 14-19 July 1978

Locality: St. Croix River, RM 15.9-18.1,
Hudson, St. Croix County,
Wisconsin.

Collector(s): EA,DJB,RFB,JME,DF,SLHF,RCH,DJL,WLN,SIS,RL.,TAW, .JW,JPW

Collecting technique(s): brailing, pollywogging, diving

Brail runs: positive, 49 ; negative, 55 ; total, 104

Number of square feet brailed: 520,000

Exhibit 5

6. Catfish Bar

Mussel data, Exhibit 95 ; Map(s), Exhibit(s) 199,210

Pool(s): not applicable Date(s): 1,2 August 1978

Locality: St. Croix River, RM 10.8-12.2, about 0.6 miles NE
Afton, Washington County, Minnesota.

Collector(s): DJB, MLBF, WLN, RLT

Collecting technique(s): brailing

Brail runs: positive, 14 ; negative, 67 ; total, 81

Number of square feet brailed: 405,000

9
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Exhibit b

7.Kininickiniiic

Mussecl data, Exhibit go Map(s) , Exhibit(s) 199,211

Pool(s): not applicable Date(s): 19,20 July 1978

Locality: St. Croix River, RNI 5.8-6.2, about 4.7 miles SSF

Afton, Washington County, Minnesota

Collector(s): KLJ, WLN, RLT

Collecting technique(s): brailing

Brail runs: positive, 9 ;negative, 17 ;total , 26

Number Of Square feet brailed: 130,000

Exhibit 7

8. SOO Line Railroad Bridge

Mussecl dlata, Liit100 ; Mapn(s) , Exhiib it s) 196,212Z

Pool (s) :Upper Sainit Anthony Date(s): 2 August 1977
Falls (USAF)

Localitv: Mississippi River, RNM 855.8-857.6, Minnecapolis,
Hlennepin County, Minnesota

Collector(s) : IA, SLHP, RLTr

Colletin technique(s): brailing

Brail runs: positive, 0 ; negative, 10* ;total, 10*

Number of square feet brailed: 50,000

V-q M I n imu



Exhibit 8

9. Broadway and Plymouth Avenues Bridges

Mussel data, Exhibit 101 Map(s), Exhibit(s) 196,212

Pool(s): USAF * Date(s): 2 August 197

Locality: Mississippi River, I'M 853.S-,55.7, Minncpol is,
Hlennepin County, Minnesota

Collector(s): EA, SLHF, RLT

Collecting technique(s): brailing

Brail runs: positive, 0 ; negative, 6 ; total, 6

Number of square feet brailed: 30,000

* Upper Saint Anthony Falls

Exhibit 9

10. Lake Street Bridge

Mussel data, Exhibit 104 Map(s), Exhibit(s) 196,213

Pool(s): 1 Date(s): 1 August 1977

Locality: Mississippi River, RM 849.1-850.6, St. Paul, Ramsey
County, Minnesota

Collector(s): EA, SLHF, RLT

Collecting technique(s): brailing

Brail runs: positive, 0 ; negative, 10 ; total, 10

Number of square feet brailed: 50,000

11



Exhibit 10

11. St. Paul Daymark 849.1

Mussel data, Exhibit 105 ; Map(s), Exhibit(s) 190,213

Pool(s): 1 Date(s): 1 August 1977

Locality: Mississippi River, RM 847.8-849.1, St. Paul,
Ramsey County, Minnesota

Collector(s): EA, SLHF, RLT

Collecting technique(s): brailing

Brail runs: positive, 0 ; negative, 5 ; total, 5

Number of square feet brailed: 25,000

Exhibit 11

12. Locks and Dam 1 Upper Approach Construction

Mussel data, Exhibit 106 ; Man(s), ExhTibit(s) 196,198,213

Pool(s): 1 and 2 Date(s): 2-3 August 1977

Locality: Mississippi River, RM 846.2-847.8, St. Paul,
Ramsey County, Minnesota

Collector(s): EA, SLHF, RLT

Collecting technique(s): brailing

Brail runs: positive, b ; negative, 14 ; total, 20

Number of square feet brailed: 100,000

12
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Exhibit 12

13. Smith Avenue ("itjih") Bridoe

Mussel data, Exhibit 108 Mlanes), Exhibiti s ]; 2 1

PoolI(s 2 Date (S~ 3 1 JuL' \ 197 7

Locality: Mississippi River, RM 839.2-840.6, St. Pauil,
RaImseyO Coun ty, Minnesota

Collector(s): LA, SM HE, RIT

Collecting technique(s): brailingo

Brail runs: positive, 0) negative, 6 ;total , 6

Number of square feet braiied-j 000)U

Exhibit 13

14. Robinsons Rocks

Mussel data, Exhibit 109 ;Man(s) , Exhibit(s) 198,215

Pool(s): 2 Date(s): 28 July 1977

Locality: Mississippi River, RM 8*25.0-826.6, about 3 miles
S St. Paul Park, Washington County, Minnesota

Collector(s). EA, RFB, SLHF, RLT, RJW

Collecting technique(s): brailing

Brail runs: positive, 0 ; negative, 12 ;total , 12

Number of square feet brailed: 60,000

13



Exhibit 14

1-5. Niniiiger

MIu--Ssl data, Exhibit 110 ; Mlap(s), Exhibit(s) 198,216

Poc. I(s: Date (s): 29 July 1977

Local i tv: mississippi River, RM 816.6-818.7, about 3 miles
NI: Hastings, Dakota County, Minnesota

Col lect-orCSK) FA, SLIIF, RLT

Collcting tchni~l.ue(s): brailing

Brail runs: positive, 0 ; negative, 14 ;total, 14

Number of square ifeet brailed: 70,000

Exhibit 15

16. Vermillion River

\Tusc' Tha, xni~t112 ; an(s) , Exhibit(s) 199,216

P1 o I(s S Date(s): 1,10 August 1978

Loctl itv: Mississippi River, RM 812.9-813.5, about 1.8 miles

K Prescott, Pierce County, Wisconsin

Col loctor~s : 1JP, 1QN, RLT

C-)iectin2 tchniqiue(s): brailing

ra~ 1 rUns: < ositive. 0 ;negative, 18 :total IS1

Xurbcr f zquarc fect birli iled : 90,000



Exhibit 16

1. List ijgs Small Boat Harbor

M.Lssel data, Exhibit 113 ; Map(s), Exhibit(s) 199,216

Pool(s): 3 Date(s): 28 July 1978

Locality: Mississippi River, RM 812.9-813.4, Hastings,
Dakota County, Minnesota

Collector(s): IDJB, RLT

Collecting technique(s): brailing

Brail runs: positive, 0 ; negative, 11 ; total, 11

Number of square feet brailed: 55,000

Exhibit 17

18. Prescott

Mussel data, Exhibit 114 ; Map(s), Exhibit(s) 199,217

Pool(s): 3 Date(s): 23 July 1978

Locality: Mississippi River, RN 809.2-811.8, Prescott,
Pierce County, Wisconsin

Collector(s): DJB, WLN, RLT

Collecting technique(s): brailing

Brail runs: positive, 11 ; negative, 56 ; total, 67

Number of square feet brailed: 335,000

15



Exhibit 18

19. Pine Couilee

Mussel data, Exhibit 11S Man (s) , U"xi i 10i t (s 1 91. 12

Pool (s) 3 Date (s: I Augus t 1978

Locality: Mississippi River, RMI 809.3-809.8, about 1.2 mil V
SE Prescott, Pierce County, Wisconsin

Collector(s): DJB, WLN, RLT

Collecting technique(s): brailing

Brail runs: positive, 6 ;negative, 13 ;total, 19)

Number of square feet brailed: 95,(00

Exhibit 19

20. Truedale Sloughi

Mussel data, E~xhibit 116 ; Mtan(s)j, 11Th ibi t(s) 109,217

Pool(s): 3 Date(s): 24 J uly 19718

Localitv: Mississippi River, RNI 80'7.7-80,S.7, about 3.0 miles

SE Prescott, Pierce County, Wisconsin

Collector(s): D.18, WLN, RIT

Collecting technique(s): brailing,'

Brail runs: positive, 9 ;negative, 29 ;total, 38

Number of square feet brailed: 190 ,000



Exhibit 20

21. Four Mile Island

Mussel data, Exhibit 117 ; Map(s) , Exhibit s) 100,217

Pool(s): 3 Date(s): 25 .July 1 9)78

Locality: Mississippi River, RM 806.7-807.7, about 4.() miles
SE Prescott, Pierce County, Wisconsin

Collector(s): DJB, WLN, RLT

Collecting technique(s): brailing

Brail runs: positive, 5 ; negative, 22 ; total, 27

Number of square feet brailed: 135,000

Exhibit 21

22. Big River

Mussel data, Exhibit 118 ; Man(s), Exhibit(s) 199,218

Pool(s): 3 Date(s): 26 JIulV, 9 August 1978

Locality: Mississippi River, RM 803.9-800.1, about 0.2 miles
SE Prescott, Pierce County, Wisconsin

Collector(s): DJB, WLN, RLT

Collecting technique(s): brailing

Brail runs: positive, 9 ; negative, 33 ; total, 42

Number of square feet brailed: 210,000

17



Exhibit 22

23. Morgan Coulee, 24. Coulters Island

Mussel data, Exhibit 119 ; Map(s), Exhibit(s) 199,219

Pool(s): 3 Date(s): 28,29 July 1978

Locality: Mississippi River, RM 800.8-803.0, about 1.8 miles
NW Diamond Bluff, Pierce County, Wisconsin

Collector(s): DJB, WLN, RLT

Collecting technique(s): brailing

Brail runs: positive, 10 ; negative, 60 ; total, 70

Number of square feet brailed: 350,000

Exhibit 23

25. Diamond Bluff

Mussel data, Exhibit 120 Map (s), Exhibit(s) 199,219

Pool(s): 3 Date(s): 30 July 1978

Locality: Mississippi River, R 798.9-800.5, Diamond Bluff,
Pierce County, Wisconsin

Collector(s): DJB, WLN, RLT

Collecting technique(s): brailing

Brail runs: positive, 17 ; negative, 26 ; total, 43

Number of square feet brailed: 215,000

18



Exhibit 24

26. Above Trenton

Mussel data, Exhibit 122 ; Map(s), Exhibit(s) 200,220

Pool(s): 4 Date(s): 11,12 August 1978

Locality: Mississippi River, RM 794.9-796.4, about 1 mile
WNW Trenton, Pierce County, Wisconsin

Collector(s): DJB, WLN, RLT

Collecting technique(s): brailing, pollywogging, scraping

Brail runs: positive, 7 ; negative, 31 ; tot ., 38

Number of square feet brailpd: 190,000

Exhibit 25

27. Trenton

Mussel data, Exhibit 123 ; Map(s), Exhibit(s) 200,220

Pool(s): 4 Date(s): 12 August 1978

Locality: Mississippi River, RM 793.7-794.9, Trenton, Pierce
County, Wisconsin

Collector(s): DJB, WLN

Collecting technique(s): brailing, pollywogging

Brail runs: positive, 13 ; negative, 20 ; total, 33

Number of square feet brailed: 165,000

19



Exhibit 26

28. Cannon River

Mussel data, Exhibit 124 ; Map(s), Exhibit(s) 200,220

Pool(s): 4 Date(s): 16 August 1978

Locality: Mississippi River, RM 791.6-793.7, about 1.0 mile
NW Red Wing, Goodhue County, Minnesota

Collector(s): SLHF, KLJ, WLN

Collecting technique(s): brailing

Brail runs: positive, 4 ; negative, 14 ; total, 18

Number of square feet brailed: 90,000

Exhibit 27

29. Red Wing Commercizal and Small Poat lharbors

Mussel data, Fxhibit 12S Map(s), Exhibit(s) 200,220

Pool(s): 4 Date(s): 20 August 1978

Locality: Mississippi River, RN 791.2-791.6, Red Wing, Goodhue
County, Minnesota

Collector(s): KIJ., WIN, RLT

Collecting technique(s): brailing

Brail runs: positive, 1 ; negative, 11 ; total, 12

Number of square feet brailed: 60,000

20



Exhibit 28

30. Red Wing lliighway Bridge

Mussel data, Exhibit 126 ; Map(s) , Exhihit(s) 200,221

Pool(s): 4 Date(s) : 19 August 1978

Locality: Mississippi River, RM 789.2--91.2, Red Wing,
Goodhue County, Minnesota

Collector(s): KLJ, WLN, RLT

Collecting technique(s): brailing,, pollywogging, scraping

Brail runs: positive, 18 ; negative, 30 ; total, 18

Number of square feet brailed: 240,000

Exhibit 29

31. Bay City Small Boat Harbor

Mussel data, Exhibit 127 ; Map(s), Exhibit(s) 200,222

Pool(s): 4 Date(s): 20 August 1978

Locality: Mississippi River, RM 786.4, Bay CitY, Pierce County,
Wisconsin

Collector(s): KLJ, WLN, RLT

Collecting technique(s): brailing

Brail runs: positive, 0 ;-negative, 4 ; total, 4

Number of square feet brailed: 20,000

21



Exhibit 30

32. Bay City Commercial and Recreational Sites

Mussel data, Exhibit 128 ;Map)(s) , Exhibit(s) 200,222

Pool s): 4Date(s): 20 August 1978

Loc-i i i ss isippi Riv er, RN 786. 2, Bay City, Pierce

County, Wisconsin

Collector(s): KLJ, WLN, RLT

Collecting technique(s): brailing

Brail runs: posit ive, negative, 3 ;total , 5.

Number of scjuare feet brailed: 25,000

Exhibit 31

3.Wacouta Point

'*133U daa, xhiit129 ; Man(s), Exhibit(s) 200,222

Pcol (s)Date(s): 21,22 August 1978

L-ocalit.': Mji 555isppi Ri ver, RM 78. 2-785.4, about 5.0 mi les

1: Red Winig, Goodhlue County, Minnesota

Ce] Vor(s): KU.1, KLN, IILT

Ccllectin2_ techniouc(s): brailing , scraping

3rai 1 runms: positivo, 21 negative, 4] ;total, 62

Numlbc'r of square feet brailed : 3- io,ooo

L



Exhibit 3

34. LAe C ity Sna I 1 Bo at Ia rbI)or

Nus si 0 11a EI ExIb it 130 Man (s-, Exhib it (s) 200),223

Pool (S) Date (s: 18 September 1977,
21Augoust 1978

L0ca 1ity; %Iis, iss ippi River, IZMN 772.4-
'.8, Lake C it v, hWabIl Sha "

County, Nlinnesota1

L~l~c~rKs .\ DR F RY, MLIRI , S1.111, KIT IAL, WLN , RLT

Cc tec t;; tc 1111nIoue S~ b bra ilin

B r a 1r,_r.ns: positivo , 9 ;negative, 42 total, 3

NwUilher Lf so(uare feet broiled: 255,000

Exhibit 33

35. Reads Landing

Mtussel data, Exhibit 131 l Man(s) , Exhibit(sz) 201,224

POO i 4s) Date(s): 21-22, 29 September 1977

Localitv: Mississippi River, RM 760.6-763.8, Reads Landing,

Wabasha County, Minnesota

Collector(s): FA, PJB, SLIIE, RCIH, RLT

Collecting technique(s): brailing, pollywogging

Brail runs: positive, 6 ; negative, 67 ;total , 73

Number of square feet brailed: 365,000

2 3



Exhibit 34t

3b . WaIashla Smnll oIat IIi r)o r

Mussel data, Exhibit 132 ; als , 1:xhihit I s 201,224

Pool(s): 4 Date(s): 2o :\juiust 1,78

Locality: Miss issippi River, RM 70 .5, Wabashl, haashl
County', Minnesota

Collector(s): KL, WLN, RLT

Collecting technique(s): brailing

Brail runs: positive, 5 ; negative, ; total, 12

Number of square feet brailed: b0,000

Exhibit 35

37. Crats Island Bank Repa ir

Mussel data, Exhibit 13. ; '1a's, Llhibiti<) 201,22.4

Pool(s): 4 Date(s): 2 A\uzust 1978

Locality: Mississippi River, RM 759.2, about 1. 0 miles I
Wabasha, Wabasha County, Minnesota

Collector(s): KLJ. WLN, RLT

Collecting technique(s): brailing

Brail runs: positive, 0 ; negative, 9 ; total, 9

Number of square feet brailed: 1S,o00

2.1



Exhibit -36

38. Teepecota Point

Mussel data, Exhibit 134 ;Map(s) , Exhiit(s) 201,225

Pool (s) : 41 Date(s)_: 20 Scpteinhcr- 1977

Locality: Mississippi Rivc'r, RM -57.0--58.4, abhout 2' millc-

ST: Wabasha, Wabasha Couinty, Minnesota

Collector(s): EA, DIR1, RCII, RLT

Collecting, technique(s): brailing,

Brail runs: positive, 13 ;negative, 38 ;total , -)I

Number of square feet brailed: 255,000

Exhibit 37

39. Grand Encampment

MIussel data, Exhlibit 135 ; MTap(s), Exhibit(s) 2101 ,225

Pool(s): 4 Date (s: 10) September 1977

Locality: Mississippi River, RM 15.-5 .0 ab1out 3.5 mIiles

SE Wabasha, Wabasha CoUntV, Minnesota

Collector(s): FA, DJR, SLHIF, RCII, RLT

Colcigtehiu~) brailing,

Brail runs: positive, 9 ; ne' 7't i v , 31 ;total, 40

Number of square feet brailed: 200,000

25



Exhibit 38

40. Beef Slough

Mussel data, Exhibit 136 ; Map(s), Exhibit(s) 201,225

Pool(s): 4 Date(s): 27 August 1978

Locality: Mississippi River, R1 753.9-754.6, about 1.3 miles
NK Alma, Buffalo County, Wisconsin

Collector(s): SI.IVF, MLN, RLT

Collecting technique(s): brailing

Brail runs: positive, 6 ; negative, 11 ; total, 17

Number of square feet brailed: 85,000

Exhibit 39

41. Locks and Dam 4 Lower Approach

Mussel data, Lxhibit 138 ; Map(s), Exhibit(s) 201,226

Pool(s): S Date(s): 27 August 1978

Localit: lississippi River, RM 752.3-752.8, Alma, Buffalo
County, Wisconsin

Collector(s): KLJ, RL'

Collecting technique(s): brailing

Brail runs: positive, 8 ; negative, 9 ; total, 17

Number of square feet brailed: 85,00()

26



Exhibit HIj

42. Mule Bend, 43. Hecad of I -land 42 Bank Rp

Mussel data, Exhibit 139 Map(s,!, Exhibit> 21122

Pool(s): S Date(s): 28 August 198

Locality: Mississ ippi River-, RM 748. 3- 749.o, about 2'.11 milcs

S Alma, Buffalo Count,,, W~isconsin

Collector(s): KUJ, 1WLN, RLT

Collecting technique(s): brailing

Brail. runs: positive, 4 ;negative, 29 ;total, 3

Number of square feet brailed: 16S,00)

Exhibit 41

44. West Newton

Mussel data, Exhibit 140 'Mapo(s) , Exh ib it(s) 20 1 ,22 7

Pool(s): 5 Date (s) 23- 26 Septembe r 19 7

Locality: Mississippi River, RM 746. 6- 748. 3, about -3.5 m iles
SSE Alma, Buffalo County, Wisconsin

Collector(s): EA, DJB, RCH, RUT

Collecting technique(s): brailing

Brail runs: positive, 67 ; negative, 22 ; total , 89

Number of square feet brailed: 445,000

27



Exhibit 42

45. Weaver Bottoms Compiex

Mussel data, Exhibit 141 ; Map(s), Exhibit(s) 201,228

Pool(s): 5 Date(s): 25-28 September 1977

Locality: Mississippi River, RM 741.0-746.6, Minneiska, Winona
County, Minnesota

Collector(s): EA, DJB, RLT

Collecting technique(s): brailing

Brail runs: positive, 64 ; negative, 48 ; total, 112

Number of square feet brailed: 50,000

Exhibit 43

46. Locks and Dam 5 Culvert Construction

Mussel data, Exhibit 142 ; Map(s), Exhibit(s) 201,202,229

Pool(s): 5 and 5A Date(s): 26, 28 September 1977

Locality: Mississippi River, RM 740.4-740.6, about 3 miles SE
Buffalo, Buffalo County, Wisconsin

Collector(s) : D.JB

Collecting technique(s): pollywogging, scraping

28



Exhibit 44

47. Locks and Dam 5 Lower Approach

Mussel data, Exhibit 144 ; Map(s) , Exhibit(s) 202,229

Pool(s) 5 A Date(s): 28 August 1978

Locaity': Mississippi River, RM 737.0-738.0, about 4.0 miles NW
Fountain City, Buffalo County, Wisconsin

Collector(s): KLJ, WLN, RLT

Collecting technique(s): brailing

Brail runs: positive, 3 ; negative, 0 , total, 9

Number of square feet brailed: 45,000

Exhibit 45

48. Island 58, 49. Island 58 Bank Repair,
50. Fountain City

Mussel data, Exhibit 145 ; Man(s), Exhibit(s) 202,230

Pool(s): 5A Date(s): 30 August; 1, 2 September 1978

Locality: Mississippi River, RM 733.0-735.4, about 1.2 miles NW
Fountain City, Buffalo County, Wisconsin

Collector(s): KLJ, KLM, WLN, RLT, SJT

Collecting technique(s): brailing

Brail runs: positive, 12 ; negative, 47 ; total, 59

Number of square feet brailed: 295,000

29



Exhibit 46

S. Fountain City Service Base

Mussel data, Exhibit 146 ; Map(s) , Exhibit(s) 202,230

Pool(s): 5A Date(s): 2 September 1978

Locality: Mississippi River, RM 733.4, about 0.5 miles NW
Fountain City, Buffalo County, Wisconsin

Collector(s): KLJ, WLN, RLT, SJT

Collecting technique(s): brailing

Brail runs: positive, 0 ; negative, 8 ; total, 8

Number of square feet brailed: 40,000

Exhibit 47

52. Fountain City Small Boat Harbor

Mussel data, Exhibit 147 ; Mao(s), Exhibit(s) 202,230

Pool(s): SA Date(s): 2 September 1978

Locality: Mississippi River, RM 732.9, Fountain City, Buffalo
County, Wisconsin

Collector(s): KLJ, WLN, RLT, SJT

Collecting technique(s): brailing

Brail runs: positive, 2 ; negativc, 2 total, 4

Number of square feet brailed: 20,00(0

30
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Exhibit 18

B3 etsy Slough, 51. !e\'Sou.gh Bank Repair,

55. Wild. Bend

Jtii .a, Exhibit 1-18 ;sa( ) E h b t 20-1, 230

1,o0 ,s) : : Date(s): S September 1978

0ocali t,.: .iss i ss ip i Rik'er, RIM ;29.8-732.0, about 2.0 miles SE
Fount aili Cit.\', Buffalo County, Wisconsin

Loliect r s) : RIJ, RIl', S.IT

Col lect i: techninue (s brailing

Brai! runs: positive, 5 negative, 3 total, 39

Number of square tot brailed: 195,000

Exhibit 49

50. Locks and Dam SA Upper Approach

\fusscl Jriti, Exhibit 149 , ,aa(s) , Uhibitrsj 202,231

Pools) SSA Date(s): 29, -1 August 1"78

Locality: Missis- ippi River, RM 728.5-729.0, about 2.5 miles NW
Wi inona, Winona County, Minnesota

Collector(s): KLJ, WLN, RLT

Collecting technique(s): brailing

Brail runs: positive, 3 ; negative, 9 ; total, 12

Number of square feet brailed: 60,000

31
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Exhibit 50

57. Locks and Dam 5A Lower Approachi

Mussel data, Exhibit 15 Sl Map(s) , Exhibit (s) 202,23.-1

Pool(s): 6 Date(s): 31 August , I September 1978

Locality: Mississippi River, RM 728 .0-728.5S, about 2. 0 mi les Nh'

Winona, Winona County, Minnesota

Collector(s): KLJ, KLM, WLN, RLT, SJT

Collecting technique(s): brailing

Brail runs: positive, 1 ;negative, 13 ;total, 14

Number of square feet brailed: 70,000

Exhibit 51

58. Winonia Commercial IHarbor and Small Boat Harbors

Mussel data, Exhi')it 152 MIan (s), Fxi h ibt(s) 20)2,232

Pool (s): 6 Date (s ): 5 September 1978

Locality: Mississippi River, RM1 720 .1- 726 .2, IVi niona , Wi nonia Counity,

M innries ota

Collector(s): Nil, M1,BF, IVLN, RI!, STY!

Collecting tec niotie(s): hrailino

Lrail runs: positive, I ncattivc, 21 ;tota ,I2I

'.umber )t' square *foet b-:ii lcd(: I!,1



Exhibit 52

Mussel data, Exhibit 15 3 s -w , 1 xi b 1t~ 2 02,2

Pool(s): 0 Date(s): September 11)S-

Local ity : Miss-issippi River , RM '23. 2- 724. 2, Wi iona , K inona~

Countyv, Minnesota

Collector(s) : KLJ, WLN, RLT, S.1'

Collecting technique(s): brailing, pollywogging

Brail runs: positive, 10 ;negative, 19 ;total , 29

Number of square feet brailed: 145,000

Exhibit 53

00. Gravel Point

Mlussel data, Exhibit 151 ; Ian)s) , Ex hibit(s) 202,232

PoolI(s): 0 Date(s): 7-9 Septembher 1978

Locality: Mississippi River, RMI 721.7-723.2, ahout 1.5 miles SF
Winioia , Wi nona County, Minnesota

Collector(s): TDB , LC 7, LII, GCU,, RJJ, IKL.J , WLN , JAN, RLT, TAW

Collecting technique(s): brailing, pollywoggiing

Brail. runs: positive, 15 ;negative, 15 ;total , 30

Number of square feet brailed: 150,000

33



Exhibit S4

01. Locks, and D)am 6 Lowcr Approach

Mase l ata, EXhibit 156 Maj Cs), Exhibit(s) 203,233

PoolI(s) Date (s): 13 September 1978

Local ity: Mississippi River, RNI 713.6-714.2, Trempealeau,

T rempe a Icau County, Wisconsin

Collec"Tar s) : KU,.j RL'1

CoAIlcct in techni;QueL(s): brailing

Brail rUns: po sitix-e, P;negative, 5 ;total , 14

Numher of square feet brai led: 70,000

Exhibit S5

02. Richmond Island

Mussel data, Exhiibit 157 Man(s), Exhibit(s) 203,233

Pool~): /Date(s): 1.4 September 1978

Locality: MJi.,si s;i p pi R iv-er, RMN 71 1.2-713.0, about 2.0 m1i los SE
Tremiieati, Trcmlpca I eau County, Wisconsin

Collector(.;): KLU, WIN, RLT

Collecrin- techniotic(s): brailin-

IBrail runs:pstiv, 10 neg"ativo, 30 total, 52

Number of squaire iCet bra ilc : 200),00 0



Exhibit 56

63. Queens Bluff

Mussel data, Exhibit 158 ; Map(s), Exhibit(s) 203,233

Pool(s): 7 Date(s): 15 September 1978

Locality: Mississippi River, RM 710.0-710.7, about 4.0 miles
SE Trempealeau, Trempealeau County, Wisconsin

Collectoc(s): KUJ, WIN, R TT

Collect ing technique(s: brailin4

Brail runs: positive, 14 ; negative, 5 ; total, 1)

Number of square feet brailed: 93,000

Exhibit 57

04. Locks and Dam 7 Upper Approach

Mlussel dat xh bit 15-) ',ap( s), Exhibi t 2 ,'3,

Pool(s): 7 Date(s): 17 September 19-8

Locality: Mississippi River, R\1 70,3.1-703.o, about 3.0 miles
N La Crescent, Houston County, Minnesota

Collector(s): MLB:, KL,, RLT

Collecting technique(s): brailing

Brail runs: positive, 11 ; negative, 4 ; total, 15

Number of square feet brailed: 75,000
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Exhibit 58

05. La Crosse Ra ilroad Bridge

Muss0l dalta, Exhibit 161 Mlap(s), Exhibit(s) 204,235

PoolI(s) 8 Date(s): 18, 19 September 1978

Locality: Mississippi River, RM (599.0-700.4, about 1.0 mile
V La Crescent, Houston County, Minnesota

Ccllector(s : K 1 , RELT

Collect in", techni.que(s): brailing,

Brail__runs: po sitive, 13 ;negative, 25S total, 38

Number of square feet brailed: 190,000

Exhibit 59

60. Ifinigen Island Bank Repair

\hIssel dt.:It, >Xi 02~i6 Mao s), Exiiit s ) 2 0 4,236

Pool(s-): 8 Date(s): 22 September 1978

Lo c iA4t -,: Mississippi River, JIM 096.0-696.3, about 0.8 mile

SW ].a Crosse, La Crosse County, Wisconsin

Collec-tor(s): NJJ, RLT

Collectin -_to hniqoieW brailing

111ra iI ruiis : ozt v nc2atir,I totall 0

Numbo r of s pro ~'c t 1 ra-ilcd: 3(0,(000



Exhibit 60

67. Sand Slough, 68. Sanid Slough Baik Repair

Mussel data, Exhibit 163 ; Map(s), Exhibit(s) 204,23-6

Pool (s):. 8 Date(s): 20, 21 September 1978

Locality: Mississippi River, RM 604.1-095 .0, about 1.5 mniles

S La Crosse;, La Crosse Couty, WiSCOnISin

Collector(s): KL.J, WL-N, JIP , RLT

Collecting technique(s): brailinc

Brail runs: positive, t eive,2 otal,.

Number of square feet brailed: 145,000

Exhibit 61

01). Root River

Musl Iota, FLxhibit 164 ,1x~~ . 2 2

Pool(s): S Doat C. 22 1)pt ombe r I

Loca1,i t y N Mi tsi ssi pp1)i R ie, M o9 2 -, jabout 2.3 jmIles

'-W La Crosse , 1"a C()s sc' Clowity, Ki scolis in

Collector(s): KL.J , RLT

Collectn technque(s): brailing,

Brail runs: positive, 2 ;negative, 19 total, 211

Number of square feet broiled: 105 ,oo



Exhibit 62

70. Picayune Island

Mussel data, Exhibit 16S ; Map(s), Exhibit(s) 204,237

Pool(s): 8 Date(s): 12 June 1979

Locality: Mississippi River, RM 091.1-692.4, about 2.0 miles
N Brownsville, Houston County, Minnesota

Collector(s): FA, MLBF, RLT

Collecting, technique(s): brailing

Brail runs: positive, 5 ; negative, 27 " total, 32

Number of square feet brailed: loo,000

Exhibit 63

71. Above Brownsville

Mussel data, Exhibit 166 ; Map(s), Exhibit(s) 204,237

Pool(s): 8 Date(s): 2-3 October 1977

Locality: Mississippi River, RM 689.8-691.2, about 2 miles N
Brownsville, Houston County, Minnesota

Collector(s): FA, RLT, SJT

Collcoting technique(s): brailing

Brail runs: positive, 34 ; negative, 24 ; total, 58

Number of square feet brailed: 290,000
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Exhibit 64

72. Brownsville

Mussel data, Exhibit 167 ;Map(s), Exhibit(s) 204,238

Pool(s): 8 Date(s): 15 August 1977

Locality: Mississippi River, RM 685.4-689.8, Brownsville,

Houston County, Minnesota

Collector(s): EA, SLHF, RLT, RJW

Collecting technique(s): brailinc,

Brail runs: p'osP 7 : ne ative, c~a

N.umber cf cr eozra

Collector(s): EA, KUJ, RLT

Collecting technique(s): brailing

Brail runs: positive, 11 ;negative, 13 ;total , 24

Number of square feet brailed: 120,000
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Exhibit 66

74. Warners Landing

MIussel data, Exhibit 169 Map)( s) , Exhib it (s) 204,239

PoolI(s: 8 Date(s): 15 , 17 June 1979

Locality: Mississippi River, RM 682.8-683.9, about 2.0 miles S
Stoddard, Vernon County, Wisconsin

Collector(s): LA, SLHF, KUA, RLT, TAW

Co1llctin _technique(s): brailing, pollywogging

Br-ail runs: positive, 22 ;negative, 11 ;total, 33

Number of square feet brailed: 165,000

Exhibit 6o

/.5. Island 120, 76. Head of Island 126 Bank Repair

%1us-cl. data, Exhii it 171 ; ars ,lxhibi jt's( 205,240

Pool(s): 9 Date(s): 21 June 1979

Locality: Mississippi River, RM 677.2-678.4, ahout 0.5 miles

S Genoa, Vernon County, Wisconsin

Collector(s): KL'..J, RLT, TAW

Collecting technique(s): brailini

Brail runs: pos it i ke, 6 ;negative, 21 ;total 1. 27

Number olf square feot brailed: 135,000
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Exhibit 68

77. Twin Is1; nd,
78. Head of Twin Island Bank Repair

Mussel data, Exhibit 172 ;Map)(s), Exhibit(s) 205,240

Pool(s): 9 Date(s): 21-22 .June 1979

Locality: Mississippi River, RM 675.7-676.6, about 3.0 miles

S Genoa, Vernon County, Wisconsin

Collector(s): EA, KLJ, RLT, TAW

Collecting technique(s): brailing-

Brail. runs: positive, 4 ;negative, 26 ;total, 3

Number of square feet brailed: 150,000

Exhibit 69

79. Below Twin Island

Mussel data, Exhibit 173 I; an kS) , 11,xhi)its 20~ 24 0

Pool(s): 9 Date(s) : 22 Jutno I,)-,

Locality: Mississippi River, RM 675.7-676.6, about 4.0 miles

S Genoa, Vernon County, Wi scons in

Collector(s) : EA, RLT, TAW

Collecting technique(s): brailing

Brail runs: positive, 2 ;negative, 18 ;to tal,1 20(

Number of square feet brailed: 100,000



Exhibit 70

80. Head of Battle Island

Mussel data, Exhibit 174 ; Map(s), Exhibit(s) 205, 241

Pool(s): 9 Date(s): 23 June 1979

Locality: Mississippi River, RM 670.7-672.0, about 1.0 mile

S Victory, Vernon County, Wisconsin

Collector(s): EA, MLBF, TAW

Collecting technique(s): brailing

Brail runs: positive, 9 ; negative, 28 ; total, 37

Number of square feet brailed: 185,000

Exhibit 71

81. DeSoto

Mussel data, Exhibit 175 ; Map(s), Exhibit(s.) 205,242

Pool(s): 9 Date(s): 24 June 1979

Locality: Mississippi River, RM 667.2-668.6, DeSoto, Vernon

County, Wisconsin

Collector(s): EA, KLJ, RLT

Collecting technique(s): brailing

Brail runs: positive, 10 ; negative, 24 ; total, 34

Number of square feet brailed: 170,000
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Exhibit 72

82. Above Indian Camp Light, 83. Mouth of Hummingbird

Slough Bank Repair

Mussel data, Exhibit 176 ; Map(s), Exhibit(s) 205,243

Pool(s): 9 Date(s): 9-10 October 1977
24 June 1979

Locality: Mississippi River, RM 666.0-667.0, DeSoto,
Vernon County, Wisconsin

Collector(s): EA, SLHF, KLJ, RLT, SJT

Collecting technique(s): brailing

Brail runs: positive, 13 ; negative, 23 ; total, 36

Number of square feet brailed: 180,000

Exhibit 73

84. Indian Camp Light

Mussel data, Exhibit 177 ; Map(s), Exhibit(s) 205, 243

Pool(s): 9 Date(s): 10-12 October 1977

Localit_: Mississippi River, RM 664.9-666.0, about 2 miles
SW DeSoto, Vernon County, Wisconsin

Collector(s): EA, SLHF, RLT

Collecting technique(s): brailing

Brail runs: positive, 9 ; negative, 21 ; total, 30

Number of square feet brailed: 150,000
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Exhibit 74

85. Lansing Upper Light

Mussel data, Exhibit 178 ; Map(s), Exhibit(s) 205, 243

Pool(s): 9 Date(s): 11-12 October 1977

Locality: Mississippi River, RM 662.4-664.9, Lansing,
Allamakee County, Iowa

Collector(s): EA, RLT

Collecting technique(s): brailing

Brail runs: positive, 18 ; negative, 36 ; total, 54

Number of square feet brailed: 270,000

Exhibit 75

86. Lansing Small Boat Harhor

Mussel data, Exhibit 179 ; Man(s), Exhibit(s) 205, 243

Pool(s): 9 Date(s): 25 June 1979

Locality: Mississippi River, RM 663.5, Lansing, Allamakee County,
Iowa

Collector(s): EA, RLT

Collecting technique(s): brailing

Brail runs: positive, ; negative, 2 ; total, 3

Number of square feet brailed: 15,000
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Exhibit 76

87. Atchafalaya

Mussel data, Exhibit 180 ; Map(s), Exhibit(s) 205, 244

Pool(s): 9 Date(s): 26 June 1979

Locality: Mississippi River, RM 660.0-660.7, about 3.0 miles
SE Lansing, Allamakee County, Iowa

Collector(s): EA, RLT, TAW

Collecting technique(s): brailing

Brail runs: positive, 8 ; negative, 16 ; total, 24

Number of square feet brailed: 120,000

Exhibit 77

88. Crooked Slough Cut

Mussel data, Exhibit 181 ; Map(s), Exhibit(s) 205, 245

Pool(s): 9 Date(s): 27 June 1979

Locality: Mississippi River, RM 653.3-654.2, about 2.0 miles
NW Lynxville, Crawford County, Wisconsin

Collector(s): KLJ, RLT, TAW

Collecting technique(s): brailing

Brail runs: positive, 12 ; negative, 14 ; total, 26

Number of square feet brailed: 130,000
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Exhibit 78

89. Locks and Dam 9 Upper Approach

Mussel data, Exhibit 182 ; Map(s), Exhibit(s) 205,246

Pool(s): 9 Date(s): 28 June 1979

Locality: Mississippi River, RM 648.0-648.4, about 2.5 miles
SW Lynxville, Crawford County, Wisconsin

Collector(s): EA, RLT, TAW

Collecting technique(s): brailing

Brail runs: positive, 5 ; negative, 3 ; total, 8

Number of square feet brailed: 40,000

Exhibit 79

90. Locks and Dam 9 Lower Approach

Mussel data, Exhibit 184 ; Mlap(s), Exhibit(s) 206,246

Pool(s): 10 Date(s): 14 October 1978

Locality: Mississippi River, RM 647.5-647.9, about 2.2 miles
NE Harpers Ferry, Allamakec County, Iowa

Collector(s): KIJ, WLN, TAW

Collecting technique(s): brailing

Brail runs: positive, 7 ; negative, 3 ; total, 10

Number of square feet brailed: 5),o00
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Exhibit 80

91. Hay Point Bank Repair

Mussel data, Exhibit 185 ; Map(s), Exhibit(s) 206,246

Pool(s): 10 Date(s): 5-6 October 1977

Locality: Mississippi River, RN 644.8-646.8, about 5 miles
SW Lynxville, Crawford County, Wisconsin

Collector(s): EA, SLHF, JLP, RLT, SJT

Collecting technique(s): brailing

Brail runs: positive, 44 ; negative, 31 ; total, 75

Number of square feet brailed: 375,000

Exhibit 81

92. Jack~ori Island

Mussel data, Fxhibit 186 ; Tan(s), Exhibit(s) 206, 247

Pool(s): 10 Date(s): 13 October 1978

Locality: Mississippi River, RN 643.5-644.7, about 2.0 miles
SSE larpers Ferry, Allamakee County, Iowa

Collector(s): KLJ, WLN, TAW

Collecting technique(s): brailing

Brail runs: positive, 23 ; negative, 9 ; total, 32

Number of square feet brailed: 160,000
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Exhibit 82

93. Mississippi Gardens

Mussel data, Exhibit 187 ; Map(s), Exhibit(s) 206, 247

P0ool(s): 10 Date(s): 20 October 1978

Locality: Mississippi River, RM 642.4-643.4, about S.0 miles
N Prairie du Chien, Crawford County, Wisconsin

Collector(s): KLJ, WLN, TAW

Collecting technique(s): brailing

Exhibit 83

94. Prairie du Chien East Channel

Mussel data, Exhibit 188 ; Map(s), Exhibit(s) 206,248

Pool(s): 10 Date(s): 27,28,29,30 September 1978

Locality: Mississippi River (East Channel), RM 633.3-635.8,
Prairie du Chien, Crawford County, Wisconsin

Collector(s): KLJ, MLBF, MM, WLN, KET, RLT, MAW

Collecting technique(s): brailing

Brail runs: positive, 41 ; negative, 5 ; total, 40

Number of square feet brailc: 230,0010
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Exhibit 84

95. Prairie du Chien Commercial and Small Boat Harbors

Mussel data, Exhibit 189 ; Map(s), Exhibit(s) 206, 248

Pool(s): 10 Date(s): 8 October 1978

Locality: Mississippi River, RM 635.2-635.5, Prairie du Chien,
Crawford County, Wisconsin

Collector(s): MLBF, KLJ, WLN

Collecting technique(s): brailing

Exhibit 85

96. McGregor

Mussel data, Exhibit 190 ; Man(s) , Exhibit s) 206, 248

Pool(s): 10 Date(s): 19 October 1978

Locality: Mississippi River, RM 633.2-633.5, MCGregor,
Clayton County, Iowa

Collector(s): MLBF, SLIIF, KLJ, WLN, DHS, RLT, lAW

Collecting technique(s): brailing

Brail runs: positive, 5 ; negative, 12 ; total, 17

Number of square feet brailed: 85,000
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Exhibit 86

97. Wyalusing Bend Light

Mussel data, Exhibit 191 ; Map(s), Exhibit(s) 206, 249

Pool(s): 10 Date(s): 10 October 1978

Locality: Mississippi River, RM 628.6-629.4, about 1.5 miles
N Wyalusing, Grant County, Wisconsin

Collector(s): KLJ, WLN, TAW

Collecting technique(s): brailing

Brail runs: positive, 10 ; negative, 12 ; total, 22

Number of square feet brailed: 110,000

Exhibit 87

98. Wyalusing

Mussel data, Exhibit 192 ; Map(s), Exhibit(s) 206, 249

Pool(s): 10 Date(s): 9 October 1978

Locality: Mississippi River, RM 626.9-628.0, Wyalusing,
Grant County, Wisconsin

Collector(s): KLJ, WLN, TAW

Collecting technique(s): brailing

Brail runs: positive, 18 ; negative, 19 ; total, 37

Number of square feet brailed: 185,000
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Exhibit 88

99. McMillan Island

Mussel data, Exhibit 193 ;Map(s), Exhibit(s) 206,250

Poolj s): 10 Date(s): 30 June, 1 July 1979

Locality: Mississippi River, RM 618.1-619.6, about 2.0 miles
NE Guttenburg, Clayton County, Iowa

Collector(s): EA, MLBF, KLJ, RLT, SJT, TAIV

Collecting technique(s): brailing, pollywogging

Brail runs: positive, 26 ; negat-ive, 17 ;total, 43

Number of square feet brailed: 21S,000

>< .k~ P.--h r~:T

Mussel -~t 7 7 ' ~ P5,tf~i~ 0o, ~3

Local it N: M is i np i IR P:er IM S. 1 -616.0. CiittLenburg
Cil.vtor Count\, Ilowa

Collector(s): EA, KU''l, TAIV

Collecting technique(s) : braili ng-T

Brail runs: positive, 3 ; negative, 5 :total, 8

Number of square feet brailed: 40,000
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Appendix C

Past and Present Mussel Presence/Absence and Proportional Data

Exhibits 90-194

The legend below explains the symbolism used in the following

Exhibits.

LEGEND

An "x" indicates presence; no symbol, absence. An "x"
without a superscript indicates Academy 1977-1979 field collecting
data. An "x" with a superscript indicates the presence of the
given taxon within the given period of time; the superscript (see
Superscripts, below) refers to the (non-Academy) source of the
record.

The column to the left of the names of taxa consists of records
of living mussels collected in 1977-1979. (The identity of the
source is indicated by the presence or absence of superscripts,
as described above.) Columns A, J, T, and % refer to living mussels
collected by the Academy in 1977-1979.

Column Headings

A - Adult specimen(s)

J Juvenile specimen(s) (i.e., mussels bysally attached
to the brail)

T - Total of A and J

-The proportion expressed as percentage that the specimens
of the given taxon are of all mussels collected at the
given site.

R - Recent presence records (i.e., for the period during or
since the Finke (1966) survey in 1965)*

H - Historical occurrence records (i.e., for the period
prior to 1965)**

An "x" without a superscript in the "R" column denotes 1977-1979

discovery by the Academy of recently dead mussel shells.

** An "x" without a superscript in the "H" column denotes 1977-1979
discovery by the Academy of long-dead shells.
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St2 rs cript

A -- Grier and Mueller (1922-1923)
B -- Baker (1903)
D -- Dawley (1947)
E -- Ellis' (1931a, 1931b) records, synopsized by van der

Schalie and van der Schalie (1950)
F -- Finke (1966)
G -- Gale (1969)
H -- M.E. Havlik (Malacological Consultants, La Crosse,

Wisconsin, personal communication)
I -- Coker (1919)
J -- D.D. Williams (1978)
L -- L. Halversen (Wabasha, Minnesota, personal communication)
M -- Marking and Bills (1977)
N -- National Biocentric (1977)
P -- Perry (1979) [i.e., "Perry (1978)" in Fuller (1978b)]
Q -- Shimek (1888)
R -- National Biocentric (1979e)
S -- Fuller (1977) [i.e., "Fuller (1977a)" in Fuller (1978b)]
T -- T.M. Freitag (Rock Island District, USACE, personal

communication)
U -- Grier (1922)
V -- Havlik and Stanshery (1978)
W -- WDNR 1977-1980 UMR mussel swrvey

-S.D. Hinz (Iowa-Illinois Gas and Electric Compaiy.
Davenport, lowa, personal communication)

AA -- Morrison (19c59)
BB Baker (1905)

C, - Fuller (197 1c)

The letter "N" is vct -ised ''"
;.Xoid confusion v.f sus. to I'-Ii 3 '-," fl .
ihie other 25 Ict-Oi-I ± ti e
ihowever, in Ful li-~rK o n/ t. C i-epr
tle 25 have been, -Aiausted, "JOnb '1- L1 e
;!aF heen introdnicl-d. U,-,rtai n Ic tr. r s 2

uisf-J in Fuller (10)7qb) 'Dti whose t or'?f(i~ rn,

(Davis and Cawley, 1915, in this iinstarce) ire not needc o n
this report, have niot been roas~i .lncd tt. liiiotiier re re fl , i ii
order to avoid confusi~on be tw~--en th .. aew ca!-] ier rfijo. I
i.e., Fuller, 1978b) andju this opc.
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EXHIBIT 90

Study Area

Site data: Exhibit(s) 2-89

Map(s): Exhibit(s) 195

A J T R H

CMiberlandia monodonta XB

X QuadrsLa metanevra 20 20 0.2 XF XE

X Q. quadruLa 149 149 1.4 XF XE

X Q. nodutata 75 75 0.7 XE

XQ. puatulosa 615 615 6.0 X F XE

X Tritogonia verrucosa 15 15 0.1 X F XE

XW Cyc~onaias tubercuZata X E
X Fusconaia flava 761 2 763 7.4 X F XE

X F. ebena 1 1 <0.1 xF XE

X Meqalonaias gigantea 66 66 0.6 X F X E
X Amolerna plicata 1 4353 11 4364 42.3 X F X(E
x R PZethobasus cyjphyus X T X E

X Pleurobema corda-n 2  13 13 0.1 X H X E

X R'Ziptio cx'asst.dens 4 4 <0.1 XE

E ~. dLatata 165 165 1.6 XF XE

X ObLiqzar eZex 407 407 3.9 XF X E

XProptera alata F18 . E

X P Levssma76 26 102 1.0 F xE

P. XEpraa

X Leptodea fraailis 48 47 95 0.9 x F X E
L. ievtodcn Xv

X EZlZiosz'a lineo~ata 1 1 <0.1 x XE
X 2'rociZZa tr'zcata 71 2 73 0.7 x XE

X T. donaciformis 1533 715 2248 21.8 x~ z xE

X Obovazr.a oZivaria 150 150 1.5 x F X E
z E

X Actinonaias carnata 4 4 <0 .1 x X
A. eilipsiforrrm3 X E
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A J T % R H

X Ligwnia recta 1s 2 17 0.2 XF XE

L. subroarzvita EA
X Ca'w=culina varva 57 311 368 3.6 F X E
X La~reihia trs7 7 0.1 XF XE

X L. higginsi 10 10 0.1 XF XE
XxF xE

XL. radiata si~i.-iioidea 58 58 0.6 X X
X .ovata ventrLcosa 271 5 276 2.7 rF

K .4rcidens c' rosz 20 20 0.2 xz x E
Z E

X Zsmccmna' 1 7 1 7 0 .2 x x
L. castzta
". comprssac

AZasmidonta~ 
x E

.A. vix-,dis
Sin~soni-cnac. !a -a
AnodOnto-d:es

MA. 3 9 0 .2

A. cr: an4: cr wres

5eaz 2: '.i ~; a,- represent F. rubruv'z
and, or ;;-::. .:jis mav raise by 1 any of the taxa
totals cr.nR, and-/or. H11.

The most recent recori if the Endangered ?-rop:era cap'ax alive
in the 5;:. ?alDistrizt UNR is Yorrison ,s (1959).

No record of this species' occurrence in the study area has
been iound. Because it has been observed in the UMR within
the neari,':. Rock rslarvil aridor St 1j-is District(s) (Fuller,
19'78b), ;-t is listed here in orcer provide space for prs-
sible future records.
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EXHIBIT 91

Minnesota River

(i. Cargill, 2. Petersons Bar, 3. Route 1-35W Bridge)

.Site data: Exhibit(s) 2

Map(s): Exhibit(s) 197, 207

A J T % R

CwrzberZ.azdia monodanta

Q. quadru~a xD
Q. noduZata

Tritogonia vez'rucosa X D
Cyclonaias tube rcuiata XD
Fusconaia fZava

egaZniaes qigantea 
DAnblema plicata X D

Plethobasus cyjphyus xD

Pleurobema cordaton xD
EZliptio craseidens XD
E. diZatata D

Obliquar-ia reft-exa xD

Pr-optera alata X D
P. Levissima2 XD
P. caa
P. puz'purata

Leptodea fragilia PD

L. Le ptodon
EZZvaar-a Zineotata PD

Trwsc-illa trwicata X D

T. donoaciforraia P

Obovaria olivaria X D
Actinonaias car-inata PD

A. eltipsiformiz
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A J T R H

Ligwaia recta xD
L. subrostrata XD
Caewwculina pa2'va x D
Lapi Zia teres

L. higginsi X D
L. r'adiata siZiquoidea
L. ovata ventriicoea PD

Piaqiota tzsiquetra X

Arciden -con ft'a osuB PD

Lasmigona coWrlcnata XD
L. cost ata XD
L. compresea

AZasmidonta magnt X D
A. tviridia
Simpsonconcha anigua

Anodontoides ferus saci anus D

Anodonta suborbiculata
A. iribeciZZis XD

a. ndi XD

Strorphitus widulatus

2JIotes.
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EXHIBIT 92

St. Croix River

Site data: Exhibit(s) 3-6

Map(s): Exhibit(s) 199

A J T % R H-

Cwberlandia wwonta
X Quadz'uLa metanevra 2 2 0 .1
X Q. quzdzuZa 2 2 0.1

Q. nodzslata

X Q. puotulosa 61 61 3.0 xD

XD
CycLanaias tubercuLata DX Fusconaia f~ava 263 1 264 13.1 XD

X F. ebena
Me galanai as gigantea YD

x Antema plicata 1198 1198 59.3 XD
PZethobasua cyjphyus XD

X PZeurobem cor-datim 9 9 0o.4
X EMiptio crasa1idens 4 4 0.2 2
X E. diZatata 90 90 4.5
X ObLiquaria reflexa 40 40 2.0

X ?voptera aata 28 28 1.4 xD
X P. Levissa-z 3 3 0.1 XD

P. capax
P. pza'purata

X Leptodea fragilis 3 4 7 0.3 XD
L. Leptodon

X EZlipsaria lineolata 1 1 <0.1D
X TruniZla -runcata 5 5 0.2 XD

X T. donacifornis 18 6 24 1.2 x
X Obovaria olivaria 2 2 01 IX
X Actinonaias caz'inata 2 2 01 xD

A4. elzipeifarmis



A J T R H

Ligwlna meta XD
L. azihroetrzta ?
Caruwwutina parva XD
Laeipitis tares

X L. higginai 10 10 0.5 XD
X L. radiata siiquoidea 41 41 2.0 xD
X L. ovata ventzricoea 178 1 179 8.9 XD

PZagioZa triquetra

Arcidena confragosue XX Laenmigona compLan at a 13 13 0 .6 X
x3  L. cootata X

L. compressa

Xi AZaamidonta nrrginata
A. iiridie
Siam'aoniconcha amn bi ua
Anodontoides feruseaci anus

Awadonta suborbiculataD
X A. ini'ecitZis I <0.1 X XD
X A. gr'andis 14 14 0.7 XD
X Strophitua zondZlatus 5 5 0.2 PD

:8 005 15 2020 100.0 ?3 25

Notes:
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EXHIBIT 93

4. Stillwater

Site data: Exhibit(s) 3

Map(s): Exhibit(s) 199, 208

A J T I R H

Cwberlandia monodanta
Qua~druZa metanva
Q. quadz'uZa
Q. nodzsZata

X Q. puatuZosa 1 1 2.7
Tritogonia iverrucosa
Cycionaias tubercuiata

X Puconziaftava 17 17 45.9

F. ebena
P4galonaias gantea 9 2.

X Apem pticata 99 2.

Ptethob.L -ue cyjphyus

Pieuz'obem cordatwm
EMliptio cra-ssidena
E. di Zatata

X oblZiquaz'ia refflexa 1 1 2.7

Proptera aZata
X P. Zaevis8171 3 3 8.1

P. cap=x
P. purpurata

X Leptodaa frczgilis 2 2 5S4
L. Lepto don
EZZipeaz'ia Zineolata
TrwiZiZa truwwata

X T. donacifowmis 1 1 2.7
Obot'cr'ia oliva2'la
Actinonixias carrnata
A. ellipeiformia
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Ligwuia recta
L. oulbrost2'ata
Cmnwmmuina parva
Lampailia tares

L. higginci
L. radiata siZiquoidea
L. ovata ventriooaa
PZagioZa t2iqueatr

Az'oidane con fzaqoaus
Laigona comp lanata
L. coat ata
L. compvea

Alaumidonta nua'ginata
A. t'iridie
Simpooniconcha amtbi ua
Anodontoidea ferussaciamus

Anodonta 8uborbicuZazta
X A.- irn~eci I Zi 1 1 2.7 -

X A. grandis 2 2 5.4
Strophitusa undulatus

9 32 5 37 100.0 0 0

Notes:
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EXHIBIT 94

5. Hudson

Site data: Exhibit(s) 4

Map(s): Exhibit(s) 199, 209

A J T. % H

Cwnberlczndia monodonta
X Quadrula rnetanevra 2 2 0.1
X Q. quadruta 2 2 0.1

Q. nodulata

X Q. pustulosa 59 59 3.1 XD
X Tritoqonia verrucosa 15 15 0.8 XD

Cyclionaias tuberculata XD
X Fusconaia flava 215 1 216 11.3 XD

Xj F. ebena XMegalonaias gigantea XD
X Ambiema plicata 1172 1172 61.1 X

Plethobasus cyphyus

X Pleuroberna cor,&-ztu 9 9 0. 5
X Elliptio crassidens 4 4 0.2
X E. dilatata 83 83 4.3
X Ob liquaria reflexa 34 34 1.8 XD

X Proptera alata 28 28 1.5 XD
X P. laevtssimaz

P. capax
P. purpurata

X Leptodea fragilis 2 2 4 0.2 XD
L. leptodon

X Etlipsaria lineolata 1 1 0.1 X
X TrtoiciZla truncata S 5 0.3 X

X T. donaciformis 17 5 22 1.1
X Obovaria oiivaria 1 1 0.1
X Actinonaias carinata 2 2 0.1

A. ellipsifornis
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A J T % R H

Ligwr-a recta XD
L. subrostrata ?
Car.iecuZina parva
LmTzpilis teres

X .higginsi 10 10 0.5 XD
X L. raxdiata siliquoidea 40 40 2.1 XD
X L. ovata ventricosa 178 1 179 9.3 -

Piagi.ola triquwtra

Arcidens conft'agosus
X .asmigona corn lanata 13 13 0.7 XD

L. costata X
L. cornvressa

A lasmridor~ta nar,-,nat*
A. vi -a-s"

Sirnponicra1D-:a

A. x
.5:r 0. 3

isi 1x. 3 l

I (it) o ..

S6



EXHIBIT 95

6. Catfish Bar

Site data: Exhibit(s) 5

Map(s): Exhibit(s) 199, 210

A J T % R H

CwnberZandia 'nonodonta
Quadrula metrlzevra
Q. quadrula
Q. noduLata

X Q. pustulosa 1 1 2.7
Tritoga ni a verrucosa
CbcLcnaiae t'abercuZtata

X Fusconaja ftava 22 22 59.5

F. ebena
Megalonaias gigan tea

X Anbema vijoata 3 3 8.1
?lethobasua cyphyus

Pleurobema cordaturn
El ivtio crassidens

X E. diiatata 5 5 13.5
X ObLiquaria reflZexa 3 3 8.1

Pheaptera alata
P. L-ae?iesin'a
P. capax
P. pu2'puz'ata

X Levtadea fragilis 1 1 2.7
L. Zeptodon
Ellipsaria Zineolata
Trzotci 1 Za trzocata

X 2'. doncacifcrmis 1 1 2.7
X cObcvania oiiLvaria 1 1 2.7

Actinonaias carinata
A. eZlipeiformis



A T R H

Ligarma reaftaI-
L. uubmost rata
Ccn'wwuZina pwrm
Lampizie tere.

L. higginsi
L. radiata &iZiqziiea
L. ovata ventricoea
PZagiola triquetra

Arcizdena con fraoz~a
Lasmigona cmipZanata
L. costata
L. ccn'presa

A Zassmtdonta murginata

3S :r-.soniconcha ant'iaua
Avn: iwntoie8 frusac!-fus

3-uborbiculata

a? zvcis



EXHIBIT 96

7. Kinnickinnic

Site data: Exhibit(s) 6

Map(s): Exhibit(s) 199, 211

A J T I R H

Cwnber lndia monodonta
QduLa metanevra

Q. quadrula
Q. nodu~ata

Q. pustuLosa
Tri.to go na verruAcosa
Cyc ionaias tzubercmLata

X Fusconaia f~ava 9 9 32.1

F. ebena
Megalonaias gigantea

X .4rnbima picata 14 14 50.0
Plethobasus cyphyjus

Pleurobema cordatyn
E'Ziptio crassidens

X E. diiatata 2 2 7.1
X Qbliq'aar-ic re.T-e=c 2 2 7.1

Pro ptera aLata
P. laevissima
P. caax
P. purvurata

Leptodea fragilis
L. levtodon
ZZljv ari-a Zineciata

TrumciZ1 Ia trucata

Qbovc.ria- oz'ivaria
Actinoncias caina-ta
A. e!Zipsiovmij

66



A J TH

r.~ MW4t1 .

Zqugia tim w

LamUvwomp ~nlanata
L.. aetata

L. wl~ema

A Za rdonta -mnrinataz
A. zmr' ds

.4nodntc -~s r szcn

Notes:
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EXHIBIT 97

Black River'

Site data: Exhibit(s)

Map(s): Exhibit(s) 203, 204

A J T R H

Cwnzberla-ndia 7nonodonta
QutadruZa me tanevra

X Q. qzuadruli a 100 100 4.6
Q. nodus~ata

X Q. - ustuZosa 31 31 1.4
X Tri-toqonia verumcosa 1 1 <0 .1 x

C',c~onaias -tuberculata
X Ftisccnaia flava 59 59 2.7

F. ebenia
Me qalOnaiaS qicantea

X .4b~ema nlicata 1683 1683 76.9
?Z~ethobaazus cyph'yus

?Zeuroberra c'ordc.-zwn 2x
E'Z,'irtio -m~ssidens
g. di-Zatata

X :b7.i.qtarna re7iexa 119 119 5.4

X Frop-tera azLata 35 35 1.6
P. ?. aevissiru 2 2 0.1

~ ~ili 6 16 9.7

32 I-neoataX
-"24 24 1.1

60 60 2-.7
- -?x ?X

-. -'-*x

08



A 3 T I R H

XL au'iarefta 1 1 <0.1 X
L. Wsbmstrata

X Caraeu~zina pa'ua 1 1 <0.1
Laqps Zia tame

L. higqinai x
X L. radiata silquoLdea 1 1 <0.1
X L. ovata ventricosz 25 25 1.1

P1agiola tr-iquetra

Arci dens con fragqus
Lasmiqona camp lanata X
L. cost ata
L. conrpresa

A lasmidonta n&rgnata
A. viridic-
Simpsc'niconcha ambigua
Anodontoides fer-ussaci anus

Anodonta sziborbicuata
X A. im. 7eciZlis 2.
X A. cr'ZS2

Strop/titus unduZatus

17' 1 1 1

Notes:

Al I data are froT1 HaVI 19a . he (ft ot 'rcn l

cumulative total for the stuva rea (vEx1hiit (w)

2See Exhibit 90, note 2. Htay, 1 i k ( 19 78a ) found a n (091u i OcJ a I
Pleurobema that she called "Round Pigtoe". Th is i 5 th11
vernacular name for P. oinitoxia that is Used b\ D.11. stzansherv-
(OSU, personalI commun ica t ion), who ver if ied IlavIi k s ta xonomi C
identifications.
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EXHIBIT 98

Upper Mississippi River

Site data: Exhibit(s) 7-89

Map (s):- Exh ibit (s) 195

A J T R H

Cwnmberlt'zdia rnowdonta xBB

x -uad2-u7a netanevrz 18 18 0.2 XF XE

X -quadru la 147 147 1.8 XF XE

X r. oduLatra 75 75 0.9 Xz XE

Q. p'ustulosa 554 554 6.7 X F x E

2'ritogonia verrwxcsa X F XE

X w Cyctonaias tuberculata XE

X Fusconaia f~ava 498 1 499 6.o XF XE

F EX F. ebena 1 1 <0.1 XF XE
X MegaZoraias gigantea 66 66 0.8 X F X
X Amb~ema pticatz 3155 11 3166 38.2 X F
X'R ?Zethobasws cyphyus XT XE

X PZeurobema cordatzm7 4 4 <0.1 X H XE

X EZZivti.,o crassidens XE

X E. diatata 75 75 0.9 x XE
X Ob Liquarma refTZexa 367 367 4.4 XF XE

X P?,optera alata 53 53 0.6 X F X E

X P. Laevissira 76 23 99 1.2 X x XE

P. cap=' xE

P. Ppuzrata

X LetoeafragiZio 45 43 88 1.1 X F XE

L.' Zer'todon x

x Z-L.iosaxria Lineolata xF X E
X Trw7.ilZa tmoncata 66 2 68 0.8 XF XE

X T'. ionaiformis 1515 709 2224 26.8 X Z XE

X Obovaria oLivaria 148 148 1.8 x F x E

X Acti~nonaias ca'nrata 2 2 (0.1 X z XE
A. eLipsifrrri. XE
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A J T R, H

X Lixxmr.aca 15 1 ~ x.. X

y -7:n rr' 311 368 4

.4 X"

X L. ra--dicz-a si,:.c oii:ea1 17 V 9. X X

X L. *ac 'eto 93 4 9 1. N

x Zas,-ThJoraO~.~ 4 4 <.
XT XD

cc'mvressa x

X13 3 .

N c t -, - 13

;ee Exhibit 90, ncee2

See xhib i TE 90, n ot e

late inteL V3sao e ~e:~:1 iA

h a n nelI bed during b)railinj to det-2r-iiie &
wNater ternoerature was eirln t;nhbtose>
response to the b)r a iI. ThiS o r aln 1a ne 7,o u
.he formal Sampl-in,, and I tS reD3 Ut~ Ar n-t 2er
r epor ted.



EXHIBIT 99

Upper St. Anthony Falls Pool

Site data: Exhibit(s) 7,8

Map(s): Exhibit(s) 196t

A J T R H

Cunberlandia monodonta
Quadmda metanevra
Q. quadrula
Q. nodu~ata

Q. P'uatuZosa
Tritogonia verrucosa
Cyc7onaias tuberculata
Fueconaia f'Zava

Mfegalonai as giganztea
Arnblema pLicata
?FZethobasus cy~phyus

Plieurobema cordatwn
E .p. crassidens
E. diLatata
)b iiquaria rejfLexa

Rroptera aLata
P. iaevissima
P. capax
P. pta'purata

Leptodea fragii s
L. leTrtodon
.?Zlivsa'a lineolata
Tr'vzciZiia truncata

2T. dowciformis
Obovar- a a Livmari
Actinonaias caznata4
A. eLZivsiforrti
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A J T % R H

Liqwnia recta
L. subrostrata
Caruncutina par-va
Larpsi Lis teres

L. higginsi
L. radiata siliquoidea
L. ovata ventricosa
Plagiola triquetra

Arcidens con fragosus
Lasnnigona comp lanata
L. costata
L. conrpressa

A Zasrrndonta marginata
A. viridis
Sirmpsoniconcha cambil',-a
Anodontoides ferzsa- Iu

Anodonta suborbiculata
A. imbeci~ii
A. grandis
Strophitus undu~atus

.Notes:



EXHIBIT 100

8. SOO Line Railroad Bridge

Site data: Exhibit(s) 7

Map(s): Exhibit(s) 196, 212

A J T R H

Czrbertandia mondonta
Quadrula metanevra
Q. quadrula
Q. nodulata

Q. pustuloea
Tritogonia verrucosa
Cyclonaias tubercu-ata
fzssconaz-a flava

F. ebena
Me galonai as gigantea
Airbiema plicata
PZethobasua cyphyus

Pleurobema cordatzm
Elliptio cmasidena
E. dilatata
Cb tiquar-ia re flZexa

Pro ptera atata
P. zaeviasimr
P. cap=x
P. pu'purata

Levtodea fragi tis
L. teptodon
EZlipearia Zineolata
Trtm~Zia -,rucata

2!. doaifori
gbovari a olZivaria
Actinonaias carinata
A. ettipsiformia
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A J T R H

Ligumia recta
L. subrostrata
Caruncul4ina parva

Lccnsilis teres

L. higginsi

L. ova'a vr-~'

L -- (gioz

A. gran-

Notes.

75



EXHIBIT 101

9. Broadway Avenue and Plymouth Avenue Bridges

Site data: Exhibit(s) 8K

Map(s): Exhibit(s) 196, 212

A J T R H

CwaberZandia monodonta
Quadruta metanevra
Q. qzsadrula
Q. nodul~xta

Q. pustulosa
fritogonia vermscosa
Cyclonaias tuberculata
Fuaconaia ft ava

F. ebena
Megalonaias gigantea
Airbiema plicata
Ptethoba3ua cyphyus

PZeurobema cordatwen
E'liptio cras sidena
E. dilatata
Ob Liquaria reftexa

?roptera alata
P. Zaeviain&2
P. capa=
P- purpuma

Leptodea fragilia
L. leptodon
EZZipearia lineolata
Trwmcila truncata

T. donaciformis
Obovaz-ia oliva.-La
Actinona ias car-inata
A. ettipeiformia
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Liq-arnia recta
L. subrostrata
Carvzzci4Z m~a parva
L~'~siZ-is teres

L. h-i qqinri
L. raciiczta si Ziqioidea
L. ovata ventricosa
PZaozioKa triquetra

W:~ 0Th)a 20rnviaraa

un~ ~duZatus

.Notes
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EXHIBIT 102

Lower St. Anthony Falls Pool

Site data: Exhibit(s) None

Map(s): Exhibit(s) 196

A J T R H

Czenberlamdia monodonta
Quadruta metanevra
Q. quadrula
Q. nodulata

Q. puatulosa
Tritogonia verruzcosa
Cyclonaias tubercu~ata
Fusconaia flava

F. ebena
Me galonaias gizgcmtea
Arrblema pZicata
PZethobasus ayphyus

PZeza'obema cordat unt
E5Ziptio crassidans
E'. dilatata
Ob liquaz'ia ref-Zexa

Pro ptera alata

P. pza'puz'ata

Leptcdea fragi Zia
leptodon

E2Zipem'ia lineol~ata
Trw"cilla truncata

T. doncifomio
Cbovczria olivaria
Actinonaias care nata
A. elipsiformie
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.~zArr-u

-. s:-cr: I I

.2~~~zc:~* -. -

I
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Notes:

~. No sampling was conducted in this Pool.

I
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EXHIBIT 103

Pool1 1

Site data: Exhibit(s) 9-11

Map (s) : Exhib it (s) 190

A J T R H

Cwaner'-znc.a -'z'--zc~cntaz
,uadx~~a*',e r=aneura

:-z'i-jogonia -;errmccsa

-Fusconai~a ;7

Me qaionai as gigar:ea
ArbLema nlia-,a
?Zethabasus cuhuus

Plezirobema cor,:azn
r,- crass,--ens

PIropter- alataa
P. iaeviseima
P. ca-vax
P. purpurata

Levtodea :--ragiisX

Ezzliosaria Z -ineo ata
Trm1*Y .< ty'-mcata X

,1bovaz-'ia ~a
A:.cna-as ramata
A. isifoI -i



A ITIP

Steres

Notes:
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EXHIBIT 104

10. Lake Street Bridge

Site data: Exhibit(s) 9

Map(s): Exhibit(s) 196, 213r

A J T % R H

Carberlandia monodonta
Quadru~a retanevra
Q. quadruia
Q. nodulata

Q. pus tulosa
Tritogonia verrucasa
CycLonaias tuberculata
Fuecanaia f7~ava

F. ebena
3fegalcnaias gigantea
Ant lema plicata
PZethcbasus cyphyus

PZeux'obema cordatzona
ElZiiptio crassiderxs
E. di Zatata
Ob liquar-ia reftexa

?z'cptera aLata
P. lOaeVs3?Th
P. cap=z
P. purpurata

Leptodea fragilis '
L. le-vtcdon
Ezziosaria lineoZata
Trtmiila trwicata

T. donaciformis
Obovaria clivaria
Actincnaias cart nata
A. ellipsiformis
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Ligunia 2*

Carurcu"-.

Notes:



EXHIBIT 105

11. St. Paul Dayrnark 849.1

Site data: Exhibit(s) 10

Map( BExhibit(s) 196, 213

A J T % R H-

Cwnberl7.andia monodonta
Quadrula metanez-ra
Q. qua drula
Q. nodulata

Q~. pustuliosa
Tri.toaonia verr-ucosa
Cyc lonaias tuberculata
Fusconaia f5ava

F. ebena
Megalonaias gigantea
Amblema plicata
Plethobasus cyphyus

Pleurobena cordatwn
Ellip tio crczssidens
E. AiZatata
Ob liquaria reflexa

Proptera alata
P. laevissim2
P. capax
P. purpurata

Leptodea fragilis
L. leptodon
El lipsaria Znev lata
Trunci i-a truncata

T. donaciformis
Obovarta olivcrria
Actinonaias cart nata
A. elllipsiformi~s

84



z porva

- r

* - 'Lndu~aizts

.Note~s



EXHIBIT 106

12. Locks and Dam 1 Upper Approach Construction'

Site data: Exhibit(s) 11

Map(s): Exhibit(s) 196, 198, 213

A J T % R H

Cwnberlandia monodonta
Quadrula metanevra
Q. quadrula
Q. nodutata

Q. pus tulosa
Tn toqonia verrucosa
Cyclonaias tuberculata

X Fusconaa flava 11 5.0

F. ebena
Meqalonaias qigantea

X Ambema plicata 2 2 10.0
Pie thobasus cyphyz's

Pleurobema cordatmn
Eiiptio crassidens
E. diiatata
Ob liquania reflexa

Pro ptera atata
P. iaevissirz
P. capax
P. purpurata

X Leptodea fraqiiis 1 1 5.0
L. leptodon
EZ ipsaria linec lata

X Truncilla truncata 4 4 20.0

T. donaciformis
Obovar-ia olivaria

X Actinonaias carinata 2 2 10.0
A. ellipsiformis~
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X Ligwia~ 1 1 5.0
L. sbc
CaY-zncu'.

L. hWiqC;r,?!>:

X 4 .0r

A jrd

X Strop hi ... 1.0

9'2' 0 20' 100.0 0 0

Notes:

SAll living mussels recovered from areas formally designated as
"Locks and Dam 1 Upper Approach Construction" were actually
brailed from the part of this Site be2.ow the locks and dam,
i.e., the lower approach, in Pool 2. The data are therefore
attributed to this Site but in Pool summaries they are attri-
buted to Pool 2
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EXHIBIT 107

Pool 2'

Site data: Exhibit(s) 11-14

Map(s) : Exhibit(s) 198

A J T % R H

Cwnberiandia monodonta
Quadrula metanev&ra X D
Q. quadrulia PD

Q. nodulata

Q. pustulosa X D
Trite qonia verrucosa XD
Cycionaias tuberculata

X Fusconaia fiava 1 1 5.0

F. ebena
Me gaLonaias gigantea

X Amblema pticata 2 2 10.0 X
Ptethobasus cyphyus

Pleurobema cordatwn X
Ft ip tio crassidens
F. dilatata XP
Oh liquaria reflexa

Proptera alata X D
P. laevissi~ma
P. capax
P. purpurata

X Leptodea fraitis I 1 5.0 X
L. leptodon
Eitipsaria Zineolata X D

X TrunciZla trwzcata 4 4 20.0 XD

T. donaciformis
Obovari a olivaria ?

X Actinonaias carinata 2 2 10.0 XD
A. etI psiformis
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EXHIBIT 108

Smith Avenue ("Hligh") Bridge

Site data: Exhibit(s) 12

Map(s) : Exhibit (sf--198, 2-14

A J T % R H

Cwirheriandia monodon tc
Qu.~dru Za me tane vra
Q. quadrula
Q. nodulata

Q. pustulosa
Tritogonia verrucosa
Cyclonaias tub ercuiata
Fusconaia fZava

F. ebena
Megalonaias gigantea
Amb7.ema pLicata
PNethobasus cyphy4.s

Pleurobema cordatwn
EL'iptio crassidens
E. di-*atata
Ob Ziquaria refZexa

Prop tera alata
P. 7laevissin
P. capax
P. purpurata

Leptodea fraqilis
L. Zeptodon
Ellipsaria lineolata
TruncilZa truncata

T. donaciforms
Obovaria oZitvara
Act inonaias carinata
A. ellipsiforms

90(



V

I

- - V -" 4



EXHIBIT io )

Rob ins ols Rocks

Site data: Exhibit(s) 13

Miap(s): Exhibit(s) 198, 215

A J T R H

Jmb e r~ana "nonodorta
, 'tadrulla metarevra

r. us t js a
7'r- on . .err'acosz
,7c, naias tzubercuZata

Fusconaia 'Zava

F. eThena
Mea7onai-w --- an tea

":-be~a~ Cata
?7ethcbasus 2'rpryus

:?rortcnrq -zl

c. (z-.axr

P. ruurata

9 2





EXHIBIT 110

15. Nininger

Site data: Exhibit(s) 14

Map(s): Exhibit(s) 198, 216

A J T % R H

Cwnberlcmdia monodonta
Quadrula metanevra
Q. quadrula
Q. nodulata

Q. pustuZosz
Tritoqonia verrucosa
Cyclonaias tuberculata
Fusconaia f'Lava

F. 2bena
Megalonaias gigantea
Ambtema plicata
Plethobasus cyphyuq

Pleurobema cordatzin
Elliptio crassidens
E. diiatata
Ob Liqzuaria reflexa

Proptera alata
P. taevissima
P. capax
P. pu2'purata

Leptodea fraqilia
L. leptodon
Ellipsaria linec tata
TrwnciZla truncata

T. donaciformis
Obovarid oLivaria
Actinonc iae carinata
A. ellipifor~ms
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EXHIBIT 1ll

Pool 3

Site data: Exhibit(s) 15-23

Map(s): Exhibit(s) 199

A J T % R H

Cwnberlandia mc'nodonta
Quadrulia me tanevra
Q. quadrula
Q. nodulata

X Q. pustuosz 25 25 17.6
Tritogonia verrucosa
Cyclonaias tuberculata

X Fusconaia flava 55 55 38.7

F. ebena
Megalonaias giqantea

X Ambiema plicata 28 28 19.7
Pie thobasus cyphyus

Pie urobema cordatwn
El ip tio crassidens

X E. dilatata s 3.5
X obliquania reflexa 21 21 14.8

Proptera alata
P. laevissima
P. capax
P. purpurata

X Leptodea fragilis 1 1 0.7
L. Levtodon
Ei ips aria linec lata

X Truncilla truncata 2 2 1.4

X T'. donaciformis. 2 2 1.4
Obovania olivania
Actinonaias carinata
A. ellipsiformis

96



.1 l recta
3c "2ostrata

's teres

r zta siziq~oi-'ea~
L - ~aventricosa

.'o trique tra

.1r~'rscon fragos1s
-za onplanavcz

-;:ata

=e -7 . ~wga

fes ferass

szuborbicu41,:

.-us unduatus o .,

142 0 142 iWO

97



EXHIBIT 112

16. Vermillion River

Site data: Exhibit(s) 1S

Map(s): Exhibit(s) 199, 216

A J T R H-

Cwanberiandia nionodonta
Quadrula metanevra
Q. quadrula
Q. nodulata

Q. puotulosa
Tritogonia verrucosa
Cyc Zonaias tube rculczta
Fusconaia flat'a

F. ebena
Megalonaias giqantea
Ambiema plicata
Piethobasus cyphyus

Pleturobema cordatwn
M'iiptio crassidens

E. di Zatata
Obliquaria reflexa

Proptera alata
P. iaevissia
P. capax
P. purpurata

Leptodea fragilis
L. leptodon
Elipsaria lineotata
Truncitia trwncata

T. donaciformris
Obovaria otivari a
Actinonaias cax'inata
A. lipsiformnia
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Ligwnia zi
L. szubro:-ata
Caruncu>"- 2., paz -
Lcunpsilis t-ere~s

L. radi~ata si2X.7uoi,-ea
L. ovata vent11ricosa
FZaqiola t:',quetra

Arciders C7

L. coumreascz

A Zasmidc'4 ta mar,- na ta
A. viridis
Sinwsonicorcha arno-gua
Anodonto--%1es ferussaci anus

Anodonta sztbcrbicuiata
A. imbeciZZis
A. grandis
Strc'phi tus undu 1at us

0 0 0 0 0 0

Notes:
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EXHIBIT 113 I

17. Hastings Small Boat Harbor

Site data: Exhibit(s) 16H

Map(s) : Exhibit (s) 199, 216

A J T % R H

CwberlZandia monodonta
Quadrula metanevra
Q. quadrula
Q. nodulata

Q. pustulosa
Tritogonia verrucosa
Cyctonaias tube rcu ata
Fusconaia fiava

F. ebena
Megalonaicxs gigantea
Ambtlema plicata
PZethobasus cyjphyus

Pteurobema cordatzen
Elliptio crassidens
E. dilatata
Ob liquam-a reflexa

Pr-optera alata
P. ZaevOinkZm
P. capax
P. purpurata

Leptodea fraqilis
L. leptodon
EZlipsartia Zineolata
Trtoici7a tr-uncata

T. donaciformis
Obovar-ia olivaria
Actinonaias carinata
A. eZlipsifornis
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AT

.m-arecta
-:ibrostrata

Jzx~mi-napar-va
7 s'-is teres

h ig ginsi
L.radiata sil-icuoidea

ovata ventric's
P~agioZ~a tz-,quetra

Arcidens con fraqosus
Lasrnqcna corny anata
L. costata
L. coinpressa

A.Iasmidonta rarinata
A. viridis
Simpsoniconcha arnbigua
AnodoLtoides ferussacitanus

Anodonta sziborbiculata
A. imbeciZlis
A. grandis
Strophitus undullcztus

00 0 0 0

Notes:



EXHIBIT 114

18. Prescott

Site data: Exhibit(s) 17

Map(s): Exhibit(s) 119, 217

A J T % R H

Cwnberlamdia monodonta
Quadrula metanevra
Q. quadr'ula
Q. noduta

X Q. puetulosa 3 3 11.1
Tritogorria verrucosa
CycLonaias tzuberculata

X Pusconaia fiava 9 9 33.3

F. ebena
Megalonaias gigantea

X AmrtLema plicata 7 7 25.9
Plethobaos cyphyis

Pleurobemv' cordatwn
Elliptia crassidens

X E. diZatata 4 4 14.8
X Ob liquari a refLexa 3 3 11.1

Pro ptera alata
P. laevLin)ima

P. capax
P. purpurata

Leptodea fragitis
L. leptodon
El Zipsaria linec lata
Truoicilla truncata

T. donaciforrmis
obovaria clivaym2'i
Actinonaias carinata
A elZipsiformis
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~.subrc-j

Caruncu.

L.radiat,.
L. ovata v .tr'00sa

Arci dens carf'-,zc sus
Las migona campUan,'ta~
L. cos tat,:
L. compressca

A Zasni don ta 7,-arq-rnata
A. viridis
Sintpsoniconctia a-rb ' -ua
Anodontoides ferzssaccznus

Anodonta suborbicuZa- a
A. imbeciilis

X A-. grandis 11 3.7
Strophi tus undui-atUS

6 27 0 27 100.0 0 0

Notes:



EXHIBIT 115

19. Pine Coulee

Site data: Exhibit(s) 18

Mlap(s): Exhibit(s) 19), 217

A J T R

Cwberznczt -mcnoa:wnta
/arua me- anev~ra

noduZlatcz

V pustuLcso, 3 33.3
Z'ri togonia zverr'acosa
Cycionaias tzibercu7,ata
F'sconaia f7-xva

F. ebena
Megalonaias gsgantea

X Arbi~ema plicata 3 3 33.3
P Lethobasus cyphuus

Pleurc'bema cor'datun
ElLivtio :!rassidens

di 7-tata
\ Ob Liqtuaria ref~'Zxa 22 22.2

:7rvptera a7 -ata
P. Zaev'issim~
P. capax
P. purpurata

Leptodea f?'agilis
L. leptodon
EZ,ivsaria 7inelata
T2rxotcia trundrat

". dconacifor7ris
t;bovarja olivczria
Actinonaias 2amzta
A. ~l7isfr?

I Olv



~'n'xa ra

L. raai.ata siliaioidea
L. ov'atla ventricosa
PZiaqi'Z~a triquetra

.4rci dens con fragosus
Lasmgona comp lanata
L. costata
L. compressa

A las77nidonta marginata
A. viridis
Sinrosoniconcha ambicnua
Anodontoides ferussaci anus

Anodonta suborbicutata
A. imbeciZZis
A. grandis

X Strovhitus undul~atus 11 1

4 9 0 9 100 .0 0 0

Notes:



EXHIBIT 116

20. Truedale Slough

Site data: Exhibit(s) 19

Map(s): Exhibit(s) 199, 217

A J T % R H

Czenberlandia monodonta
Quadrula me tanevra
Q. quadrula
Q. nodulata

X Q. pustulosa 44 1.
Trtoqonia verrucosa

Cyclonaiacs tuberculata
X Fuscona-c fczav 12 12 52.2

F. ebena
Megalonajlas gigantea

X Anibema plicata 2 2 8.7
Plethobasus cyphyuo

Pleurobema cordatwn
Eliptic crassid~ns
E. dilatata

X Obliquaria refiexa 4 4 17.4

Pro ptera alata
P. laevisima2
P. capax
P. purpurata

Leptodea fragilis
L. leptodon
El Zipsaria linec lata

X Trw'cilla truncata 1 1 .3

T. donacifoirris
Obovaria olivaria
Actinonaias cam nata
A. eltipaiformris
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Li=,rnic recta2
L. s'abrostrata
CamzocuZdna varva
Lcurmsi'Zis teres

L. radiata siliqucidea
L. ovata ventricosa
P lagioia -tri-quetrcz

.4rcide'2s con fraaosus
~asflhona 2Oa flata

~.cost ata
L.cornpressa

AZasrridonta marci-nata
A. vir-idis
Pi' Inpsoniconc'.a an? igua
.4nodontoides fe rlssaci anus

Anodonta suborbiculata
A. irnbeciZZ-is
A. arandis
Strophitus undulatus

5 23 0 23 100. 0

Notes:



EXHIBIT 117

21. Four Mile Island

Site data: Exhibit(s) 20

Map(s): Exhibit(s) 199, 217

A J T R H

Cwnberlandia monodonta
Quadrula me tanevra
Q. quadrula
Q. nodulata

X Q. pustu7~osa 2 2 11.8
T-itogonia verrucosa
Cycionaias tuberculrta

X Fusconaia 5fava 10 10 58.8

F. ebena
M'egalonaias gigantea

X AmbZema pLicata 3 3 17.6
Pie thobczsus cyphyus

PZeurobema cordatwn
Ei7~iptio crassidens
E. dilatata

X ObLiquaria reflexa 2 2 11 .8

Proptera alata
P. laevissima
P. capax~
P. pLurpurata

Leptodea fragilis
L. Zeptodon
El ipsaria linec lata
TrwzciZ~ia truncata

T. donaciformis
Obovaria olivaria
Actinonaias carinata
A. eiiipsiformia
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L~guma recta
L. subrcostrata
Carunculina -varva
LcmnrsiZis teres

L. higainsi
L. radi~ata siliquc'idea
L. ovata ventricosa
Pla.gio La trique tra

Arcidens confragasus
Lasmigona copm lnata
L. costata
L. compressa

A lasmidontc. mar ginata
A. vir-idis
Simpsoniconcha ambigzua
Anodontoides ferussaci anus

Anodonta suborbicuZ~ata
A. imbecillis
A. grandis
Stro phi tus undiilatus

4 17 0 17 100.0 0 0

Note-s:
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Ligumia recta
L. subrostrata
Caruncu lina r'arL'a
Lclmsilis teres

L. higginsi
L. radiata .iliquoidea
L. ovata ventricosa
P~agiola triquetra

Arcidens con fraqos us
Lasmigona comp lanata
L. cost ata
L. cornpressa

A Zasmidonta 7mrgi-nata
A. viri dis
Sirnpsoniconcha ambigua
Anodontoides fe russaci anus

Anodonta suborbicuZata
A. imbeciZZ-is
A. grandis
Strophitus unduZ~atus

4 17 0 17 100.0 0 0

Note-s:

1 09



EXHIBIT 118

22. Big River

Site data: Exhibit(s) 21

Map(s): Exhibit(s) 199, 218

A J T % R H

Cwnberlandia monodonta
Quadr-u a me tanevrz
Q. quadrula
Q. nodulata

X Q. Pustulosa 7 7 22.6
Trite gonia verrucosa
Cyclonaias tuberculata

X Fusconaia flava 16 16 51.6

F. ebena
Mealonaias gigantea

X Ambema plicata 3 3 9.7
Pie thobasus cyphyus

Pleurobema cordatwn
Elliptic crassidens

X E. dilatata 1 1 3.2
X Ob liquaria reflexa 2 2 6.5

Proptera alata
P. laevissima
P. capax
P. purpurata

Leptodea fragilis
L. leptodon
El Zipsaria linec Zata

X Trwtcilla truncata 1 1 3.2

T. donaciformis
Obovar-ia olivaria
Actinonaias car-inata
A. e Llips iformis
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Lijumia recta
L. subrostrata
CaruncuZina parva
Larmsilis teres

L. higginsi
L. radiara siliauoidea
L. ovata ventricosa
-laqi,-ola triquetra

Arcidens con fragosus
Lasnni7ora --ornl anata

L. costata
L. ccm~ressa

A lasmidonta rargtinata
A. viridis
Simrsonicorcha arnbiaua
Anodontoides fenussaciarus

Anodenta suborbicuZata
X A. imb.-;eciiZi1s11 3.

A. -,randis
Stror'hi tus undu 1at us

31 (1 31 100.) )

Notes:
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EXHIBIT 119

23. Morgan Coulee, 24. Coulters Island

Site data: Exhibit(s) 22

Map (s):, Exhibit (s) 199, 219

A J T % R H

Cuberlandia monc'donta
Quadrula metanevra
Q. qwzdrula
Q. nodulata

X Q. pustulosa 1 1 7.7
Trit go ni a verrucosa
CyclZonaias tuberculata

X Fusconaia fZava 1 1 7 .7

F. ebena
Meqalonaias gigantea

X Amblera plicata 6 6 46.2
Plethobasus cyphyus

Pleurobema cordatwn
El ip tio crassidens
E. di iat ata

X Obiiquaria reflexa 5 5 38.5

Proptera alata
P. i-aevissimaz
P. capax
P. purpurata

Leptodea fragilis
L. leptodon
El Zipsaria linec lata
Truncilla truncata

C.donaciformis
Obovar-ia olivaria
Actinonaias carinata
A. ellZipsiformis
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Li~noia recta
L. subrostratla
Cartinculina parva
LcamrsiZis teres

L. hiqainsi
L. radiata siliquoidea
L. ovata ventricosa
Plaqiola triquetra

Arci dens ccrnfraqosus
Lasmigona compZanata
L. costata
L. compressa

A 7asidcnta marainata
A. viridis
Simpsoniconcha arnbicnia
Anodontoides ferussaci anus

Anodonta suborbiculata
A. irnbecil Zis
A. grandis
Stro phi tus undu 1at us

4 13 0 13 100 .0 0 0

Notes:

TIN&



EXHIBIT 120

25. Diamiond Bluff

Site data: Exhibit(s) 23

Map(s): Exhibit(s) 199, 219

A J T % R H

Cwrjerlandia monodonta
Quadru~a metanevra
Q. quadruZa
Q. nodulata

X Q. pustuiosa 5 s 22. 7
Tritogonia uerruaosa
Cyclonaias tubercuLata

X Fusconaia f~1ava 7 7 3 1. 8

F. ebena
MegaZonaias gicantea

X Am'rZema plicata 4 4 18.2
PZethobasua cyphyus

PZeurobema cordatwn
EZliptio crassidens
E. dilatata

X Ob liquaria reflexa 3 .3 13.6

?roptera alata
P. iaevissimr
P. capaz
P. pla'puaata

X Leptodea fraqz.Zts 1 1 4.5
L. Leptodon
rEZZipa=-ia linec lata
TrwiciZ~la truncata

X T. donaciforrns 22 .
Obovaz'ia oLivaiva
Actinonasas cazmnata
A. elZipsifor'mis
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EXHIBIT 121l

Pool 4

Site data: Exhibit(s) 24-38r

Map(s): Exhibit(s) 200,201

A J T % R H

Czberl~zdia mono donta E
X Qzuadru~a metanevra 22 0.6 X
X Q. qzadrula 11 0.3 XD

Q. noduZlata

X Q. pustulosa 21 21 6.4 XF XE

wTritogonia verrucosa XE
Xw Cycloaias tuberauLata 1 XE

X Fusconaia ftava 40 40 12.2 XF XE

F. ebena XE

Me galonai as gigantea XE

XRAmbLema pLicata 82 3 85 26.0 XF XE

X RZethobasus cyphyus' XE

X PZeurobema cjrdatwn2  1 1 0.3 X E
EZliptio cr'assidens x E

X E. dilatata 44 1.2 x F X E

X Ob Liquaria re.TLexa 18 18 5.5 x E

X Rroptera alata 2 2 0 .6 xF xE

X P. Lassim7 35 19 54 10.5 \E

P'. cap XE

P. pta'purata

X Leptodea fragilis 14 11 25 -.0 x XE

L. Zeptodon F F
EFZZipsaria Lineolata

X T'rnociZZa tmwcata 0 2 8 2.41 X,

X T. donaciformi~s 7 40 47 141.4 XE
X Obovamra oiLivari'a 4 4 1 .2 x E
x R Actinonaias carinata XE

A. elipsiforrmis X E

11 (



N LWf.Lzw recta ~
L. sbrostrata

N Cau-,ncu,.na parva 4 \F E

Lcv~psiis teresx

X L~. radia-'a silijzuoidea F-

X L. ovata: ventyzcosa I ;

P~agio .a -,rique :ra

.4rciders con,:"ragosus ND

Lasmziaona -or=~Zanata x E
D

L. 2ostata
~.conrressa

A lasmidonta naa'nata NE

A4. --i,-,dis
SimrsorniconcMa zmbia*, a
Anodontoic(-es :mssaci-'-rus A

Anodonta suborbicu~ata ND
N A. F~cei x E
N A. Jranai.3 II )

Notes:
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EXHIBIT 122

26. Above Trenton

Site data: Exhibit(s) 24

Map (s) : Exhib it (s) 200, 220

Cwberi~'zdia monodonta
QuadzruZa metanevra
Q. quad.-uZa
Q. nodulata

Q. pustuZosa
"r'togonia verrucosa
CycLonaias tuberculata

X Fusconaia ftava 7 30.4

F. ebena
Me galonai as gigantea

X Abema pLicata 5 5 21.7
PZethobasus (cyphy;zs

PZeuz'obema cordatwn
ElZivtio crassidens
E. diZatata
Ob Liquaria refl-exa

Pi'optera alata
X P. Zaevissimra 5 5 21.7

P. caxp=
P. puarpurata

X Leptodea fragilis 4 4 17.4
L. Zepto don
EZZivaar-ia Lineolata

X TrwtciZla t2'wzcata 11 4 . 3

T. donaciforinis
Obovaria oLivaria
Actinonaias ca-nata
A. eiLipsiforis
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EXHIBIT 123

27. TIrcn t o n

Site data: Exhibit(s) 25

Map(s) : Exhibit(s) 200, 220

A J T % R H

Cw7berlandia ?nanodanta
Quadrula retanevra

X Q. quadrula11 1.
Q. noduLata

X Q. pustulasa 9 9 8.9
Tztoga ni a v.errucosa
Cyc lanai as tuberzcu 7.ata

X Fusconaiafl-7ava is 18 ]-.8

F. ebena
Meqalonaias giga-ea

X AmbLema nhicata 2-4 24 15.8
Flethobasus cyphyus

Pleuz'obema crdatwn
VlZi~tio :=rcsidens
E. dilatata

X Obliquaria reftexa 7 7 o. 9

X ?roptera alata 22 2.0(
X P. laevissima 25 25 24.8

P. canax
P. purpurata

X Levtode rg~s.
L.Zeptodon

E"Zlipsara lineolata
TrwciZIla trunaata

X T. donaciformis 05. S
Obovania o~ivaria
Actinoncias caninata
A. eZipsiformis

1201
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EXHIBIT 121

28. C;annonl River

Site data: Exhibit(s) 26

Map(s): Exhibit(s) 200,220

A J T % R H

Czwnber~ndia 'nonodonta
Quadru~a retanevra
Q. quadrula
Q. nodulata

X Q. nuatulosa11 8.
Tz- to go nia vervnucosa
6'ycZoncias +tubercuZata
Fusconaicz-lava -'2 16.7

F. ebena
Me galonai as giqg'ztea

X Anbera picata 88 66.7
PZethobasus cyphyus

PZeurobema cordatwn
EZliptic crassidens
E. dilatata
Ob liquar-ia reflexa

Proptera alata
P. Laevissima
P. capa.?
P. purpza'ata

Leptodea fragi us
L. Zeptodon
rEZlirsaria Zineoiata

X TrwwiZLa trwzncata 1 8.

T. dnaciforms
Obovania oli.vania
Actinonaias cax-inata
A. elhipsiformis

12 2
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Notes
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EXHIBIT 125

29. Red Wing Commercial and Small Boat Harbors

Site data: Exhibit(s) 27

Map (s) : Exhibit (s) 2 00,220

A J T % R H

Cwnberanrdia monodonta
Quad rula metanevra
Q. quadrula
Q. nodulata

X Q. pustulosa 1 1 50.0
Tritogonia verrucosa
Cyclonaias tuberculata
Fusconaia ifava

F,. ebena
le qalonaia2 gigantea

X Amblenta plicata 1 1 50.0
PLethobasus cyphyus

Pteurobema cordatum
Elliptio crassidens
E. dilatata
ObLiquaria refiexa

Pro ptera alata
P. laevissirx
P. capax
P. purpurata

Leptodea frczgilis
L. Leptodon
Ellipsaria Zineolata
Trunwilla truncata

T. donaciformis
Obovayria olivaria
Actinonaias carinata
A. e~lipsiformis
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Ar

:cL~ZflulnJparva
L(7rrsi. Zs teres

L. higginsi
L. radiatz siliquoidez
L. Ovata ventricosa
PZlaqio Zc trique tra

Ar'cidens con fragosus
Lia.PrTqcyi comp Zanatcz
L. cost ata
. -ctfpressa

A 7aaridonta narginata
A. ;iridis
S--*mpsoniconcha ambi qua
Anodontoides ferussaci anus

Anvcoqnta szuborbicuZata
A. irnbeelljis
A. qrandis
Strophitus undu?~atus

Notes:
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EXHIBIT 126

30. Red Wing Highway Bridge

Site data: Exhibit(s) 28

Map(s): Exhibit(s) 200,221

A J T % R H

Cw,berlandia monodonta
Quadr-ula metanevra
Q. quadruLa
Q. nodulata

X Q. puotulosa 2 2 5.6
Tr-ltogonia verruco-sa
CycZonaias tuberculata
Fusconaia ftava

F. ebena
Megalonaias gigantea

X Amblema picata 5 2 7 19.4
Plethobasus cyphyjus

Pleurobema cor-datwn
Eliiptio crassidens
E. diLatata

X Obliquaria reflexa 7 7 19.4

Pro ptera alata
X P. Zaevissaoir 1 3 4 11.1

P. capax
P. purpuz'ata

X £eptodea fragiZis 5 6 11 30.6
L. leptodon
EZZipear-ia lineotata

X Trwzcilla truncata 1 2 3 8.3

T'. donaciformrie
Obovaria oZivaria
Actinonaias cari nata
A. eliipsiformis

1 26
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Liqwnia re~
L. subrootm:t

Lcm~sis tere3

L. higginsi
L. radiacta ;iLquoicez
J- ava,:a -&jEnt7-cosa
Plagi 7a t-riquetra,

Araidens ,--nfagsusi
Lasmiqona co-,q' >nata
L. cost ata
L. cormpresscz

AZasmridonta -,;zrg'inata
A. viridis
Sinrpsoniconc;:a zmbiqtua
Anodontoides fe russaci anus

Anodonta suborbiczsZata
X A. irnbecelis 2 5.6

A. jrandis
Strophitus undu ~atus

1 15 30 100.0) 0

Notes:
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EXHIBIT 127

31. Bay City Small Boat Harbor

Site data: Exhibit(s) 29

Map(s): Exhibit(s) 200, 222

A J T % R H

Cwmberlan'dia monodonta
Quadz'ula metanevra
Q. quadrula
Q. nodulata

Q. pus tulosa
Tritogonia ver-rucosa
Cyclonaias tuberculata
Fusconaia fltava

F. ebena
Megalonaias gigantea
Amblema plicata
Plethobasue cyphyus

Pleurobema cordatwn
Elliptic crassidens
E. dilatata
Ob Liquaria reflexa

Pro ptera alata
P. laevisintz
P. capax
P. purpurata

Leptodea fraqilis
L. leptodon
EZlipsar-ia Zineolata
Truncilla trwncata

T. donacifozmis
Obovar-ia olivaria
Actinorsajas cart nat a
A. eltipaiformits
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gz4.-"a rectz
L. subrostratar
C~u'unculinz parva
-rs~~iji teres

L. higginsi
Lradiata si~iquoidea
L.ovata ventricosa

Plagiola triquetra

Arci dens conjf'ragosus
Lasmiqgona comp lanata

L.cost ata
L.compressa

A Zasiidonta mar ginata
A. zviridis
Simpeoniconcha ambigua
Anodontoides ferussaci an us

Anodonta suborbicuZata
A. imbecillis
A. grandis
Strophitus undulatus

0J 0 0 0 0 0

Notes:
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EXHIBIT 128

32. Bay City Commercial and Recreational Site

Site data: Exhibit(s) 30

Map(s): Exhibit(s) 200, 222

A J T % R H

Cwnberiandia mnodonta
Quadrula metanevra
Q. quadruia
Q. nodulata

Q. pus tulosa
Tr-it go ni a verrucosa
Cyclonaias tuberculata
Fuoconaia fiava

F. ebena
Megalonaias gigantea
Ani'iema plicata
Pie thobasus cyphyus

Pleurobema cordatwn
El ip tio crassidens
E. dilatata
Ob Ziquaria reflexa

Proptera aZata
X P. laevissina 1 2 3 100.0

P. capax
P. purpurata

£eptodea fragilis
L. Zeptodon
EZlirpsaria lineolata
Truncilla truncata

2T. donaciformis
Obovar-ia olivaria
Actinonaias carinata
A. eZlipsiformis
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EXHIBIT 129

33. Wacouta Point

Site data: Exhibit(s) 31

Map(s) : Exhibit(s) 200, 222

A J T % R H

Cwz.berliandia monodonta
Qzuadrula metanevrz
Q. quadruZa
Q. noduZata

Q. puatulosa
Tn toqonia verrucosa
Cycionatas tubercuiata

X Fueconaia flava 2 2 4. 9

F. ebena
Meqatonaias g'igantea

X Anblema pLicata 8 1 9 22.0
Plethobasus cyphyus

PZeza'obema cordatwn
EMiptio crassidens
E. dilatata
Obliquaria refZexa

Pro ptera alata
X P. iaevisikr 8 8 16 39.0

P. capa?
P. purpurata

X Leptodea fragilie 6 6 14.6
L. leptodon
EZipsaria lineolata

X Tmocilla trwicata 3 3 7.3

X T. donaciformris 3 3 7.3
Obovaria olivania
Actinonaias carinata
A. etlipsiformrns
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EXHIBIT 130'

34. Lake City Small Boat Harbor

Site data: Exhibit(s) 32

Map (s) : Exhibit (s) 200, 223

A J T % R H

Cwberiandia monodonta
Quadrula me tanevra xD
Q. qua drula X

Q. nodulata

Q. pustulosa xTy-Itogonia verrucosa X
Cycionaias tubercul-ata

X Fusconaia fZava 1 1 16.7 XD

F. ebena XD
Meqalonaias giqantea xD

X Amblema pviata 3 3 50.0 XD
Pie thobasus cyphyus

Pteurobema cordatuin xD

EZ liptic crassidens E

X E. dilatata 1 1 16.7 XD

Oh 7liquaria reflexa XD

Proptera alata XD
X P. laevissirm 1 1 16.7 X D

P. ccrpax
P. purpurata

Leptodea fragilis XD
L. leptodon XEZinsar-ia lineolata XD
Trwncilla truncata X

T. donaciformis
Obovar-ia o livaria
Actinonaias car-inata
A. ellipsiforn~s
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L. huis,

L.a~iita s'crVZiqole

Ac7is cnrasu

L. ciostaa\

L. cresztzsiaude

Lasmic'na cmal anat a

A. viy-idis
Simpscinic-Oncha amvtaua
4nodontoides f'erussaci anus

Anodonta suborhicuZata I
A. irnbeciZi~is XD
A. grandis X
Stro phi tus undulatus

5 1 6 100.0 0 26

Notes:

Like some of Dawley's (1947) records, manly of Morriison's
(1959) records (Exhibit 1213 come from near thle l"ak CitY
Small Boat Harbor Site.
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EXHIBIT 131

35. Reads Landing

Site- data: Exhibit(s) 33

Map (s) : Exhib itCs) 201, 224

A J T % R H

Ciimrber landia monodonta
,Quacdru~a me tanevra

~q.cuadruZ'c2
Y' noduZlata

Triro,'onia v~errzucosa
Cucora-*s tube pcurata

x Fusconaia fi-ava 1 1 6.3 x

F. eb ena
Meaconaias aigacntea

x Amrbiema v7.icata 6 6 37.5 xS
Plethiohasus cyr'hyus

PZ,;ur-lbemra corvca-.um x
Z~iztio rass,,cers

x - - - , 2 2 12.5 xL
m :j L-i7c~- re'e-a X

7 --tera a~ata x

'. ze-vissina XL

P. ~Za-'~ata

Ler:;oiec raXLa

X 7 ni;" ~ 6 6 37.5 x

136



'1R H

iLu.mia rectaL
L. subrostrata
Carwmcu 1 ina parxz
Lcgirrsil'is teres

L. higginsi
L. radiata si~iiquoidea X

x L. ovata ventr-icosa 1 1 6.3 x
PlagioZ~a trvquetra

Arcidens con fraqosus
Lasmigona comp Zanata
L. ccat ata

compressa

A iasnridonta n'rx'inata
A. vir-idis
Sinrpsoniconcha amrbigua
Anodontoides ferussaci an us

Anodonta suborbicuZatz
A. imbeilZis xL
A. grni
Strophitus wnduZatus X

5 9 7 16 100.0 19 0

Notes:
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EXHIBIT 132

36. Wabasha Small Boat Harbor

Site data: Exhibit(s) 34

Map(s): Exhibit(s) 201, 224

A J T % R H

CzonberiZandia monodonta
X Quadrula meiranevra 2 2 11.8

Q. quadrula
Q. nodulata

X Q. pustulosz 2 2 11.8

w, Tritogonia tbiercoulaa
XFusconaia fZava 3 3 17.6

F. ebena
Megalonaias qigan tea

XR AmbZema pZicata 6 6 35.3
XR P~ethobasus cyph-yus'

X RPieurobema cordatWn2

E'Zlirtio crczssidens
X R E. di~atata 1 1 5.9
X Gb liquari a ref7.exa

R
X Rroptera alata

P. Laevissim
P. cczpax
P. purpux'ata

X Leptodea fragilis 1 1 5.9
L. Zeptodon

R EZ~ipsar-ia Zineolata
X Truncilta trw-tcata

xR T. donacifornnis
X RObovaria olivaria 2 2 11.
X Actinonaias carinata

A. elipsiformis
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L. subostvta
N C=runcui-ina -a2-)a

LcanpsiZia teres

L. hiag-znsi
x~ L. radiczta siliquoidea
x R . uvata vent2-icosa

PZagEo la tz-que tra

Arcf~dens Con fragosus
Lsrrgora c'omv Zanata

L. cost ata
L. conrpressa

A Zasmidonta marginata
A. :,ir-idis
Sirnpsoniconcha ambigua
Anodontoides f"e r'ssaciznus

RAnodonta suborbiculata
VA. imbeciZZis
R A. grnis

Strophi tuB wndulatus

16 1 17 100.0 ) (

Notes:

ihis is thle Only re. or] 0! t hi : so e i ve in1 th 1112
Fall I D i Stii t in i I e llt ::tcia" k I .



EXHIBIT 133

37. Crats Island Bank Repair

Site data: Exhibit(s) 35

Map(s): Exhibit(s) 201, 224

A J T %H

Cwnberlandiz monodonta
Quad rula me tanevra
Q. quadruLa
0. noduZata

Q0 pus tulosa
Tritogonia verrucosa
Cyc2onaias tuberculata
Fusconczia f'Zava

F. ebena
Meqaionaias giqcrntea
Amblema plicata
F~ethobasus cyphyuo

Pleur'bema cordatum
EZ Zip tio crassidens
E. dilatata
Ob liquaria ref~exa

Froptera alata
P. ZaevisiEa
P. cazp=
P. purpurata

Leptodea fraqilis
L. Zeptodon
Elipsar~ia lineolata
Trtucit~a trw'zcata

T'. donaciformris
obov~aria oZivaria
Act inonaias carinata
A. eiZipsiform~s
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P

Carumia am

Lccnsilis tezres

L. higginsi
L. rczatz si~iipuoidea
L. ova "a ventricosa
Plagiola triquetra

Arcidens confraqosus
Lasmigona comp 7anata

cost ata
L.comrpressa

VAlcsmidonta mar ginata
.. viridis
Sirosoniconcha czmbigua
Anodontoides f'er-s saci anus

Anodonta suborbiculata
A.iieiiX
A. grcrndis
Strophitus ?induliatus

U0 0 0 0 0

Notes:



EXHIBIT 134

38. Teepeeota Point

Site data: Exhibit(s) 36 r
Map(s): Exhibit(s) 201, 225

A J T R H

Cwberiandia monodonta
Quadrula me tanevra
Q. quadrmula
Q. noduZata

X Q. pustuzosa 1 1 3.8
Tritogonia verrucosa
Cyclonaias tuberculata

X Fusconaia fia-da 1 1 3.8

F. ebena
Megalonaias g'igzntea

X Amblema plicata 9 9 34.6
Plethobasus ciiphyus

X Pleurobema cordatwn 1 1 3 .8
EZZip tic crassidens
E. di~atata

X 0bl.iquar-ia refZexa 2 2 7.7

Proptera alata
P. laevissira
P. capax
P. purpurata

Leptodea fracqitis
L. Zeptodon
El ipsari a linec lata
TruiZla tmoncata X

X T. donaciforrnis 10 10 38.5
X Obovaria olivaria 1 1 3.8

Actinonaias carinata
A. ellipsiformis
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A J TR H

Liqumia recta
L. subrostrata

X Carwculina parva 1 1 3.8
Lampilis teres

L. higginsi
L. radiata siliquoidea
L. ovata tventricosa X
PZagiota tr-iquetra

Arcidens confraqosus
Lasmigona comp lanata
L. cost ata
L. compressa

A Zasmidonta marginata
A. viridis
Simpsoniconcha anbi qua
Anodontoides ferussac-.anus

Anodonta suborbiculata
A. inrbecil~is
A. grandis
Strophitus undulatus

8 15 11 26 100 .0 2 0

Notes:
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EXHIBIT 135

39. Grand Encampment

Site data: Exhibit(s) 37

Map(s): Exhibit(s) 201, 225

A J T R H

Cwberlandia monodontz
Quadrula me tanevra
Q. quadrula
Q. nodulata

X Q. pustulosa 1 1 3.8
Tritogonia verrucosa
Cycionaias tiuberculata

X Fusconaia flava 2 2 7.7

F. ebena
Megalonatas gigantea
Amblema plicata
Pie thabasus cyphyus

Pleurobema cordallwt
Elliptic crassidens
E. dilatata
Ob liquay-ia ref'lexa

Proptera alata
P. iaevissinrz
P. capax
P. purpurata

Leptodea fragilis
L. leptodon
El iipsaxn-a Zineo Lata
Truncilla truncata

X T. donaciformis 21 21 80.8
Obovaria olivaria
Actinonaias caxninata
A. ellipsifozris
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A J T % R H

Li gwni a recta
L. eubroetrata

X Ccwwwculina parva 2 2 7. 7
Lcmpilis teres

L. higginsi
L. radiata siZiquoidea
L. ovata ventricosa
Plagiola triquetra

Arci dens con fragoaus
Lasmigona complanata
L. co atata
L. conipreaa

A Zasmridonta irarginata
A. viridis
Simpsoniconcha ambi qua
Anodontoides feruseaciznua

Anodonta suborbiculata
A. imbecillis X
A. gr'andis
Strophitus undulatue

4 3 23 26 100.0 1 0

Notes:
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EXHIBIT 136

40. Beef Slough

Site data: Exhibit(s) 38

Map(s): Exhibit(s) 201, 225

A J T % R H4

Cwnmberiandia monodonta
Quadrula metanevra
Q. quadrula
Q. nodulata

X Q. pustulosa 4 4 22.2
Tritogonia verrucosa
Cycionaias tuberculata

X Fusconaia flava 3 3 16.7

F. ebena
Mealonaias gigcmtea

X Aibema plicata 7 7 38.9
Pie thobczsus cyphyus

Pleurobema cordatwn
Eiiptio crassidens
E. diiatata

X Ob iouaria refiexa 2 2 11.1

Prootera alata
P. iaevissinrz
P. capax
P. purpurata

Leptodea frczqiiis
L. leptodon
EZiisaria lineoliata

Truncilla truncata

X T'. donacifbrris 1 1 5.6
X Cbovar-ra olivaria 1 .o

Actinonaias carinata
A. eZilipsiformis
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HA T % R H

Ligwrria recta
L. s'abrostrata
CaruncuZina parva
Lcmnpsilis teres

L. higqinsi
L. radiata siZiauoidea
L. ovata ventricosa
Ptaqio la trique tra4

Arcidens con fragosus
Lasmgona comp lanata
L. costata
L. corrpressa

AlZasridonta marginata
A. viridis
Simpsoniconcha a~nfignia
Anodontoides f'er'ssacianus

Anodonta suborhiculata
A. imbecilZis
A. grandis
Stro phi tus unduZatus

6 18 0 18 100 .0 0 0

Notes:
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EXHIBIT 137

Pool 5

Site data: Exhibit(s) 39-43

Map(s) : Exhibit(s) 201

A J T R H

Cumberlandia monodonta
Quadrula me tanevra
Q. quadrula
Q. nodulata

X Q. pustulosa 9 9 1.3 X D

Tritoqonia verrucosa XD
Cyctonaias tubercu~ata

X Fusconaia flava 3 3 0.4 X X D

F. ebena X D
Meqalonaias gigantea

X Amb lema p Zicata 21 2 23 3.2 X
?Zethobasus cyphyus X D

Pleurobema cordatwin
EMiptio crassidens
. dilatata XD

X ObLiquaria refliexa 3 3 0.4 X X D

Pro ptera alata X
X P. laevissima 2 3 5 0.7 XF

P. capax
P. purpurata

X Leptodea fragilis 1 9 10 1.4 X
L. ZeptodonF
EZlipsaria Zineolata x F xD

X TmouciZZa trw-zeata 2 2 0.3

X T. donaciformis 4 572 576 81.0 X
X Obovaria olivaria 1 1 0 .1 X A

Actinonaias carinata XD
A. eZlipaiformis

148



A J T % R H

X Ligumia recta I 1 (0.1 X F D

L. subrostrata
X C'arzacuZina parva 5 68 73 10.3

Lampsilis teres

L. higginsi D
X L. radiata siliquoidea 1 1 0.1 X xD
X L. ovata ventr&,cosa 1 1 0.1 xD

PZagiola triquetra

X Arcidens confrczqosus 1 1 0.1 xD
Lasm77iqona camplZanata X D
L. costata xD
L. compressz

A lasmvdonta nargpnata
A. vir-idis
Sinrpsoniconcha ambiga
Anodontoides ferussaciznus

Anodonta suborbicuZata
X A. imbeciZlis 1 1 0.1
X A. grandis 1 1 0.1 x

Strophitus undulatus XF

16 55 656 711 100.0 14 15

Notes:
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EXHIBIT 138

41. Locks and Dam 4 Lower Approach

Site data: Exhibit(s) 39

Map(s): Exhibit(s) 201, 226

A J T % R H

Cwbertandia monodonta
Quadrula metanevra
Q. quczdrula
Q. nodulata

X Q. pustulosa 1 1 6.3
Trt togonia verrucosa
Cyclonaias tub erculatz
Fuscc'naia f5ava

F. ebena
Megalonaias gigantea

X Amblema picata 1 1 6.3
Plethobasus cyphyus

Pleurobema cordatwn
EZZiptio crassidena
E. di2.atata

x Obliquaria refLexa 1 1 6.3

Pro ptera alata
X P. lczevissima 2 2 12.5

P. cczpax
P. purpurata

X £eptodea fragi~is 4 4 25.0
L. leptodon
Ellivearia lineolata
Trzucil.la truncata

X T. donaciformis 6 6 37.5
Obovaria oliv~a
Actinonaias carinata
A. elZipsiformria
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A J T R H

Ligumia recta
L. su-brostrajta
CaruncuZina pczrva
Lai~rsilis teres

L. higginsi
L. radiata siliquoidea
L. oi..ata ventricosa
Plagiola t '--quetra

Arcidens 2on- rwaosus
L~asrhgora oom-n cfatcz
L. costata
L. ccompresea

AZasmidcnta marai-nata
A. viridis

vimsornicancka z'rzbiguza

A-nodonh.oides -erssacianus

Anodonta suzx 'bicul1ata
A. ~

X A. granas 1 1 6.
*Strorhitus undu2tus

7 3 13 16 100.0 ( 0

Notes:

v i5.s .



EXHIBIT 139

42. Mule Bend, 43. Head of Island 42 Bank Repair

Site data: Exhibit(s) 40

Map(s):- Exhibit(s) 201, 226

A J T % R H

Cwvnberlandia monodonta
Quadrula me tanevra
Q. quadruta
Q. nodulata

X Q. pustuZc'sa 1 1 16. 7
Tritogonia verrucosa
CycLonaias tuberculatz
Fusconaia fZaiva

F. ebena
Mlegalonaias gigrn tea
Amblema plicata
Plethobasus cyphyus

Pleurobema cordatwen
El lip tio crczssidens
E. dilatata
Oh lqvuar-ia reflexa

Pro ptera alata
P. laevissintz
P. capax
P. purpurata

X Leptodea fragilis 3 3 50.0
L. leptodon
El lipsar-ia linec lata

X Trwcilla truncata 2 2 33.3

T. donaciforrnis
Obovar-ia olivaria
Actinonaias car-inata
A. eLlipsiformis

1S2



A J T % R H

Ligumia recta
L. subrostrata
Carunculina parva
LaMsi~is teres

L. higginsi
L. radiata siZiquoidea
L. ovata vent ri cosa
P~iagiola triquetra

Arcidens con fragosus
Lasmiqona comp 7anata
L. costata
L. ccrrpressa

A Zasrrddonta m'arginata
A. viridis
Sinrosoniconcha cvnbi ua
Anodontoides ferussaci anus

Anodonta suborbicuZata
A. iirnbeciZils
A. grandis
Strophitus unduZatus

3 3 3 b 1 00. o 1)

Notes:

15S3
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EXHIBIT 140

44. West Newton

Site data: Exhibit(s) 41

Map(s): Exhibit(s) 201, 227

A J T R H

Cwberlandia monodonta
Quadrula me tanevra
Q. quadrula
Q. nodulata

X Q. pustulosa 2 2 0.5 X
Tritogonia verrucosa
Cyclonaias tuberculata
Fusconaia .flava X

F. ebena
Mealonaias qigczntea

X Amblema pZicata 1 1 2 0.5 X
PZethoZbasus cyphyua

Pleurobema cordatwn
Eliptio crczssidens
E. dilatata

X OblZiquaria reflexa 1 1 0.2 X

Pro ptera alata X
X P. laevissimaz 1 1 2 0.5

P. capax
P. purpurata

Leptodea fraqilia X
L. teptodon
ElMipsaria linec lata
Trwicitla truncata

X T. donaciforris 3 352 355 83.1 X
X Obovari a olivaria 1 1 0 .2 X

Actinonaias carinata
A. ellipsiformtis
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A J1 % R H

X Lig'umia recta 1 1 0.2
L. subrostrata

X Carunculina parva 63 63 14.8
Lxnpsilis teres

L. higginsi
L. radiata siZiquoidea X
L. ovata ventricosa X
P2-agiola tr1-quetra

Arci-d,-ns con fragosus
* Lasm'?gona ccnroZarata

L. costata
L. cornpressa

Aiasmidonta marginata
A. vir-idis
Simpsonicc'ncha ambigua

* Anodontoides fPerussaci anus

Ano-.donta suborbiculata
A. imbeciZis
A. grandis
Strophitus unduZatus

8 9 418 427 100.0 10 0

Notes:

1S5



EXHIBIT 141

45. Weaver Bottoms Complex

Site data: Exhibit(s) 42

Map(s): Exhibit(s) 201, 228

A J T % R H

Czmerlandia monodonta
Quadruta me tanevra
Q. quad2rul-a
Q. nodutata

Q. pustuZosa
Trit go ni a verrucosa
Cycionaias tubercuiata

X Fusconaia fiava 1 1 0.4

F. .-bena
Me galonai as giqzn tea

X Amblema piicata 1 1 2 0.9
Piethobasus cyphyus

Pleurobema cordatwen
Eilip tio crassidens
E. diiatata
Gb iiquaria reflexa

P'roptera alata
P. Laevissinrz
P. capax
P. purpurata

X Leptcdea fraqiiis 2 2 0.9
L. leptodon
EZ lipsaria ZineolZata
Trtunciiia trunc-~ata

X T. donaciformits 214 214 95.1
Obovaria olivaria
Actinonaias cczrinata
A. ellipsiformis
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A J T % R H

Ligrumia recta
L.subrostrata

X Carunculina parva 5 5 2.2
LcmpsiZis teres

L. higginsi
L. radiata siliquoidea

X L. ovata ventricosa 1 1 0 .4
Pta giola trique tra

Arci dens confraqc'sus
Lasmigona comlanata
L. costata
L. compressa

A Zasmvrdonta rarginata
A. viridis
Sirnpsoniconcha ambigua
Anodontoides ferussaci anus

Anodonta suborbicuZlata
A. imbecillis
A. grandis
Strophi tus undulatus

6 3 222 225 100.0 0 0

Notes:
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EXHIBIT 142

46. Locks and Dam 5 Culvert Construction

Site data: Exhibit(s) 43

Map(s): Exhibit(s) 201, 202, 229 i

A J T % R H

Cwnbericzndia monodonta
Quadrula me tanevra
Q. quadrula
Q. nodulata

X Q. pustutosa 5 5 13.5
Tr-it go ni a verrucosa
Cycionaias tuberculata

X Fusconaa fiava 2 2 5.4

F. ebena
Megalonaias gigczntea

X Arblema picata 18 18 48.6
Pie thobasus cyphyua

Pleurobema cordatwn
EZ.Zip tio crassidens
E. diiatata

X Ob iiquari a reflexa 1 1 2.7

Pro ptera a2ata
X P. iaevissinv 1 1 2.7

P. capax
P. pu~rurata

X Leptodea frag-iis 1 1 2.7
L. levtodon
EZIlipsaria linec iata
TrnciZ1 a truncata

X T. donaciformis 1 1 2.7
)bovaria olivaria
Actinonaias carinata
A. eZipsiformis
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R H

L -',a recta
L. subrostrata

X CarznCuina rcmrt'a S 13.5
Lcvsiis teres

X L. rca- ata siZi-,uicea 11 2. 7
L.ovata venti -cosa

Zagl;> :> tr-cuetra

X .4rcidae.:S 00r:-, aosus -.7
..asrmor 2rraa

L. cormi~essa

A ~asrrndnta rmar 7-nataz
A. ;ir--Js
JoZr~SOicanc;,a z~biguaz
.4nciontoies :emssaczanu~s

Anodo'ita Suborbicudata
X A. 2rbc~7 .7

1A. crarzdis x
.Stror~rmtus u.nu7atus

1137 37.' 100).0 1

Notes:



EXHIBIT 143

Pool 5A

Site data: Exhibit(s) 43-49

Map(s): Exhibit(s) 202

A J T % R H

Cwberlandia inonodonta
Quiadrula me tanevra XW
Q. quadrula
Q. noduZata

x Q. pustulosa 13 13 20.0
Tritogonia verrucosa
Cyc loncziaa tubercmlata

X Fusconaicz .flava 9 9 13.8

F. ebena
Megalonaias qigantea

X Amblemaplicata -L818 27.7
Plethobasus cyphyus

P~eurobema cordatwn
Eliptio crassidens
E. dilatata

X Obliquania reflexa 44 6 .2

Prop tera alata XW
X P. Laevissinrx 1 1 1.5

P. capax
P. purpurata

Xw Leptodea fraqilis
L. leptodon

Xw EMipsaria lineolata
X Trwicilla truncata I 1 1.5

X T. donaciformnis 10 4 14 21.5
X Obovar-ia oivariaI1 1.

Actinonaias carinata
A. ellipsiformiz
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Liz~iwma recta
L. subrostrata x

X Carw'zculina parv~a 2 2 5.1
LapsiZis teres

L. higginsi
wL. radiata siiquoidea

X L. ovata ventri cosa
P'agic'la triquetra

Arcidens con fragosus
Lasnmgona jornvZanata
L. costata
L. compressa

A lasrrndcnta mar ginata
A. viridisA
Simpsoniconcha ambigua
.4nodortoides ferussacianus

Anodonta suborbicuZata
A.- imbe ci-4Z,-s

X A. grandis 2 3.
XW Strorphitus unduatus

14 59 6 S 1O~

Notes:
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EXHIBIT 144

47. Locks and Dam 5 Lower Approach

Site data: Exhibit(s) 44

Map(s): Exhibit(s) 202, 229

A J T R H

Cwnerlandia monodonta
Quadrula me tanevra
Q. quadrula
Q. nodulata

Q. pustulosa
Tritoqonia verrucosa
Cyclonaias tuberculiata

X Fusconaia flava 1 1 20.0

F. ebena
Mealonaias gigantea
Amblema plicata
Pie the basus cyphyus

Pleurobema corda tur
Elliptic crassidens
E. dilatata

X Ob liquaria ref'lexa 1 1 20 .0

Proptera alata
P. laevissim
P. cczpax
P. purpurata

Leptodea fraqilis
L. leptodon
EZlipscznia Zineolata

X Truncilla trwuLcata 1 1 20.0

X T. donczcifoyrmis 2 2 40.0
Obovaria c'i2varia
Actinonaias carinata
A. e7A-ipsi formis

162



r'tqwnia recta
L. subrostrata
Carwzculivnc cczrva
Lcmns~ zeres

r'z172Ua

.4.
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EXHIBIT 145

48. Island S8, 49. Island 58 Bank Repair, 50. Fountain City

Site data: Exhibit(s) 45

Map(s): Exhibit(s) 202, 230

A J T % R [H

Cwberiandia manodonta
Quadrula metanevm~
Q. quadrula
Q. nodulata

X Q. Pustulosa 7 7 18.4
Tr-itoqonia verrucosa
Cyclonaias tuberculata

X Fusconaia fLava 5 5 13.2

F. ebena
Megalonaias gigantea

X Amblema plicata 10 10 26.3
Pie thobasus cyphyus

Pleurobema cordatwn
Elliptio crczssidens
E. dilatata

X ObVlquaria reflexa 3 3 7.9

Proptera alata
P. Laevissima
P. capax
P. purpurata

Leptodea fragilis
L. leptodon
R'Mips aria 7ineo lata
Trwicila truncata

X T. donaciformis 7 4 11 28.9
Obovaria olivaria
Actinonaias carinata
A. ellipsiformis
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Lio-awra recta
L. subrostratar
Caruncudina varva
LcnpsiZis teres

L. higg-nsi
L. radi~acz siZiauoiiea

ovata ventricosa
P2ia~no-a tr--,auetra

con raocsus~
xnS'Tf-cO no ccvZnatz

2osxza

n ::; idnt ,7anzina

Anc--Oytoji-ies ferussac&anuw3

Anocdonta suborhicvuat2

X ,A. grandiS 2 3
,ztrov;hitus ,ndu7ats
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EXHIBIT 146

51. Fountain City Service Base

Site data: Exhibit(s) 46

Map(s): Exhibit(s) 202, 230

A J T % R H

Cwnberiandia monodonta
Quadruta metanevora
Q. quadruia
Q. nodulata

Q. puetulosa
Tritogonia verrucosa
Cyclonaias tuberculata
Fusconaia flava

F. ebena
Meqalonaias giqczntea
Am7biema pticata
Pie thobasus cyphyus

Pieurobema coidatwn
'Z Zip tio crassidens
E'. dilatata
Ob Ziquarvia reflexa

Proptera alata
P. 7aevissirna
P. capax
P. purpurata

Leptodea fragilis
L. Zeptodon
EZiipsaria lineolata
Trwwciia tmowcata

T. donaciformis
Obovar-ia olivaria
Act inonaias car-inata
A. eZZipsiforrr
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Ligumia recta
L. subrostrata
CaruncuZina parva
Lainsiiis teres

L. higginsi
L. radiata siZiquoidea
L. ovata ventricosa
Plag-lola triquetra

Arcidens con fragc'sus
Lasmigona cornp 1an at 1a
L. cost ata
L. compressa

A lasrnidonta mrginata
I1. viridis
Simpsoniconcha ambigua
Anodontoides ferussaci anus

Anodonta suborbiculata
A. imbecillis
A. grandis
Stro phi tus undu 1at us

0 0 0 0 0 0

Notes:
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EXHIBIT 147

52. Fountain City Small Boat Harbor

Site data: Exhibit(s) 47

Map(s): Exhibit(s) 202, 230

A J T R H

Cwnberiandia monodonta
Quadrula metanevra
Q. quadrula
Q. noduiata

X Q. pustuiosa 1 1 li
Tr-itoqonia verrucosa
Cyclonaias tuberculata

X Fusconaiaflava 3 3 33.3

F. ebena
Megalonaias g'iqantea

X Ambiema pticata 4 4 44.4
Pie thobasus cyphyus

Pleurobema cordatum
EZiiptio -rczssidens
E. dila:ata
Obliquaria reflexa

Proptera alata
P. Zaevisaima)
P. capax
P. purpurata

Leptodea fragii
L. leptodon
V ipsaria Zinec lata
Trwiciiia truncata

T. donaciformis
X Obovaria olivaia 11 1.

Actinonaias car-inata
A. eltipsiformis
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Ligwrtia recta
L. subrostrata
CarwicuZina parva
Lanpilis teres

L. hiqginsi
L. radiatz siZiquoidea
L. ovata ventricosa
Plaqia la trique tra

Arcidens con fragosus
Lasmigona comp lanata
L. costata
L. compreesa

A Zasmidonta nvirginata
A. viridis
Sinrpsoniconcha ambi qua
Anodontoides ferussacirnus

Anodonta suborbiculata
A. imbeciZZis
A. grandis
Strophitus unduZatus

4 9 0 9 100.0 0 0

Notes:

169



EXHIBIT 148

53. Betsy Slough, 54. Betsy Slough Bank Repair, 55. Wilds Bend

Site data: Exhibit(s) 48K

Map(s): Exhibit(s) 202, 230

A J T R H

Cwnberiandia monodonta
Qucdrula metanevra
Q. quadrula
Q. nodulata

X Q. pustutosa 5 5 55.6
Tritogonia verrucosa
Cyclonaias tzuberculata
Fueconaia flZava

F. ebena
Meqalonaias gigantea

X Ablema picata 3 3 33.3
Plethobasus cyphyzw

Pie urobema cordatwn
Eliptio crassidens
E. dilatata
Ob liquaria refiexa

Pro ptera alata
P. Zaevisiaz
P. capax
P. pur'purata

Leptodea fraqi us
L. leptodon
El ipsarva Zinec lata
Trw'zciZ1 a truncata

X T. doncaciformnis 11 1.
Obovari a olivaria
Actinonaias cam nata
A. ellipsiormis
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Li 9umi a recta
L. subrostrata
Carunculina parva
Lcwpsiiis teres

L. higginsi
L. radiata siliquoidea
L. ovata ventricosa
Plagiola triquetra

Arcidens con fragosus
Lasmigona camp Zanata
L. costata
L. compressa

A Zasmridonta marginata
A. vir-idis
Szimpsoniconcha ambigua
Anodontoides ferussaci anus

Anodonta suborbicutata
A. inbeciltis
A. grandis
Stro phi tus undulatus

3 9 0 9 100.0 0 0

Notes:
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EXHIBIT 149

S6. Locks and Dam 5a Upper Approach

Site data: Exhibit(s) 49

Map(s): Exhibit(s) 202, 231

A J T % R H

CwnberZandia mnoonta
Quadrulci me tanevra
Q. quadr-ula
Q. noduZata

Q. pustulosa
Tritoqc'nia verrucosa
Cyclonaias tuberculata
Fusconaia fi-ava

F. ebena
Megalonaias giqanteci

X Amblema plicata 1 1 25.0
PZe thobasus cyphyus

Pleurobema cordatum
El liptio crassidens
E. dilatata
Ob Liquaria reflexa

?roptera alata
X P. iaevissima 1 1 25.0

P. capax
P. purpurata

Leptodea fragiZis
L. Zeptodon
EZlipsaria lineolata
Trw'ciZla truncata

T. donacifornnrs
Obovari a ot.ivaria
Actinonaias car-inata
A. eliipsifori
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L-z..umiac rectaz
L. s'abrostrat11a

X Carunculina pacrva 2 2 50.0
Lcanpsi~is teres

L. higginsi
L. radiata siliaucidea
L. ovata ventricc'sa
PlagiaZa tr-iquetra

Arcidens con fragasus
Lasmigona canto lanata
L. costata
L&. cor'rressa

A Zasmidonta nmarainata
A. vir-idis
Simvsoniconcha arnbigua
Anodontoidles ferussacianus

Ancidonta suborbiculata
A. irnbeciZZis
A, grandis
Strorhitus unduZdat us

3 22 4 100.0 0 0

Notes:
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EXHIBIT 150

Pool 6

Site data: Exhibit(s) 50-53

Map (s): Exhib it (s) 20 2

A J T % R H

CwnberZandia monodontaD
rn udr~ etanevra 7 7 0.2

Q. noduZata

X .psuoa147 147 5.0 X F X D

Tm. togonta verrucosa X w XD

CycZonaias tubercuZata F D
X Fusconaia fiava 193 193 6.6 X X

X F. ebena I 1 <0.1 X XD
Megalonaias 769 26.3 XF

X An'blema plicata 7979 2. F X

Plethobasus cyphyus

X CPZeurobema cordatwnX
wE'ZZiptio crassidensF D
xE. dilatata F x

XObLiquaria reflexa 221 221 7.5 X

X Proptera alata 5 5 0.2 XD

X P. laevissinrz 32 32 1.1
P. cap=x
P. purpurata

X Leptodea fraqilis 7 7 0 .2
L. Zeptodon X
EZ Zipoaria Zineo lata DW

X Truncilia truncata 4 4 0.1

X T. donaciformis 1395 1395 47.b F D
X Obovaria otivaria 10 10 0.3 X XD

Actinonaias carinata XD
A. el~ipsiformnis
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X Liqumia recta 6 1 7 0.2 XF XD

L. subrostrata
X Carunculina parva 37 37 1.3

Lcoisilis teres xF

L. higgins-
L. raliata si'cauoidea x D

X L. o'ata vertricosa 62 62 2.1 X F XD

P7.ag--o cz ty-ique tra

Arciders conf jraosus

X LsmL'ora 2orv~anata 1I <0.1 X D
L~. -oszata XD

L. corroressz

A' asrmidon-a rar.-iata xD

-728nconcha zr"017-0a

.4ncdotoiizes f er'ssacianus

Anodionta sujboriculata
X A. imbeci"Zis 4 1 5 0.2
X J. grandis 25 25 0.9 x F X D

212926 2 2928 100.0 14 21

Notes:
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EXHIBIT 151

57. Locks and Damn 5A Lower Approach

Site data: Exhibit(s) 50

Map(s): Exhibit(s) 202, 231

A J T % R H

CumbercZandia monodonta
Quadrula me tcnevra
Q. quadru7.a
Q. nodulata

Q. pustulosa
Tr!-togonita verrucosa
Cycionaias tuberculata

X Fusconaia f7~ava 11 100.0

F. ebena
Me galonal as gigantea
Amblema pLicata
Pie thobasus cyphyus

Pleurobema cordztwm
Ellip tio crassidens
E. dilatata
Ob Liquar-ia reftexac

Troptera alata
P. Laevissima
P. capax
P. purpurata

Leptc'dea fragilis
L. leptodon
Elipsaria tineoilata
Trwtci 1 a trunoata

T. donacifoymns
Obovari a oliva2-a
Actinonaias carinata
A. elipsifcrrns
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Ligwnia recta
L. subrostrata
Carunculina parva
Lampsiis teres

L. higginsi
L. radiata si~iiquoidea
L. ovata ventricc'sa
Plagicia tr-iquetra

Arci dens con fragosus
Lasmigana cc'mp'lZanata
". costata
L. cc=.~ressa

A lasmidonta marginata
A. viridis
Sim~soniconcha ambigua
Anodiontoides f'erzssacianus

Anodonta suborbiculata
A. irnbeciZlis
A. grandis
Stroohi tus undu 1at us

1 0 1 100 .0 0 0

Notes:



EXHIBIT 152

58. Winona Commercial Harbor and Small Boat Harbors

Site data: Exhibit(s) 51

Map(s): Exhibit(s) 202, 232

A J T % R H

Cw'berlandia monodonta
X QuadruZa metanevra 1 1 12.5

Q. quadrula
Q. nodulata

Q. pus tulosa
Tritoqonia verrucosa
Cyclonaias tuberculata

X Fusconaia ftava 1 1 12.5

F. ebena
Megalonaicts gigantea

X Ablema picata 3 3 37.5
Pist hobasus cyphyue

Pleurobema cordatwn
Elliptio crctssidens
E. dilatata

X OblZiquarila reflexa 3 3 37.5

Pro ptera alata
P. Zaevieia
P. capa=
P. pza'puratct

Leptodect fragilis
L. leptodon
EZ ipsaria lineo Zata
TrwzciZ1 a truncata

T. donaciformis
Obovaria olivaria
Actinonaias ca-rinata
A. ellipsiformiea

178



I R

Ligumia recta
L. subrostrata
Caruncujina parva
Lcunpsilis teres

L. higgrinsi
L. radiata siiiquoidea
L. c'vata vent.ricosa
P~iagiola tz-nquetra

.4rcidens con f7ragosus
iLasmiaona con'vanata
L. cost ata
L. compreasa

A lasmidonta mar ginata
A. viridis

Anodonto, Lies ferssacianus I

Arn-dontz suborbic-ijata
A.imeii
A.. arandis

tropkmtlus unduLarus

4 8 0 8 100.0 0 0

Notes:
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EXHIBIT 153

59. Winona Lower Railroad Bridge

Site data: Exhibit(s) 52Map(s): Exhibit(s) 202, 232
A J T R H

Cwnberlacndia monodonta
X Quadiula metanevra 1 1 0.1

Q. quadrula
Q. nodulata

X Q. pustulosa 96 96 6.0
Trite gonia verrucosa
Cyclonaias tub erculata

X Fusconaia flava 109 109 6.8

F. ebena
Megalcnaiae gigantea

X Amblema picata 266 266 16.6
Piethobasus cyphyus

P7leurobema cordat11wn
Elliptic crassidena
E. diLatata

X Obliquaria reflexa 119 119 7.4

X Proptera alata 1 1 0.1
X P. lZaevissima 11 11 0.7

P. capax
P. purpurata

X Leptodea fragilis I 1I .
L. leptorion

l ipsayria lineo tata
X Trimcilla truncata 2 2 0.1

X T. lonaciformis 920i 92(0 57.4
X bavarxi olivaria 9 9 0.6

Actionaias cayrinata
A. eZ'kirxiforma
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X Liaurnia recta 1 1 2 i
L. subrostrata

X Car'uncuZir'a payv 19 19 1 .2
LcrwsiZils teres

L. radi,.ata sil,, auoidea
X _ va- a --'en2vr,.Cosa 26 26 1 .6
?Zai'a ;ri-quee~ra

.4rcidens jon #ragosus
Lasmao ra crv-n
L,. 20astata

A.

20, ~ .S0 ~ .. >A



EXHIBIT 154

60. Gravel Point

Site data: Exhibit(s) 53

Map(s): Exhibit(s) 202, 232

A J T % R H

Cwberlandia monodonta
X Quadruia metanevra 5 5 0.4

Q. quadrula
Q. nodulata

X Q. pustutosa 351 51 3.9
Tritoqoniz verrucosa
Cycic'naias tubercuLata

X Fusconaia fiava 82 82 6.2

X F. ebena 1 1 0.1
Megalonaiczs gigan tea

X Amblema plicata 500 500 38.0
Pie thobasus cyphyus

Pleurobema cc'rdatwn
Eliptic crassidens
E. dilatata

X OblZiquania reflexcz 99 99 7.5

X Proptera alata 4 4 0.3
X P. 71aevissima 21 21 1.6

P. capax
P. punpurata

X Deptodea frczgilis 6 6 0.5
L. lentodon
.Ezlio *ria lineolata

X Crw'cilia truncatua 2 2 0.2

X T. -1onaciformrrs 475 475 36.1
X Obovapia oliva2-ia 1 1 0 .1

Actinonaias 'Cari.nata
A. eLipsiformirs
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X Ligumarecta 5 5 0.4
E. sz.brostrata

X Carunculina parva 18 18 1.4
Lmwiroiis teres

L. radiata siZi*quoidea
X L. ovata ventricosa 36 30 2.7

Plagiola tm'q7uetra

Arcidens con fragosu~s
X Lamgn -- m'aata 1I 0

L. 2ostata
L. ccm~pressa

A 7asmidcnta -rg?'nata
A. viy-tdis

Ancaono,- _z;rm'$-:ic

X A. irbLis12 0.2
XA. ~r~s8 8 (0.6

18 1316 1t 1317 100.0 0 0

Notes:



EXHIBIT 155

Pool 7

Site data: Exhibit(s) 54-57

Map (s) : Exh ibit (s) 203

A J T % R H

Cwnberlt.zdia nvnodcntaH D

Q. qudrulaXH
Q. nodulata XH

X Q. pustulosa 44 44 25.1 XH XD
Tritogonia vermccosa X H XD

Cycionaias tuberculataH
X Fusconaia fZ~ava 8 8 4.6 XH

F. ebena XD

MVeaionias gigantea XW
X AmrbLema plicata 42 42 24.0 X H xD

Plethobaaus cyphyus XD

P-leuz'obema cordatwn w H
w EZZiptio crassidens 0 XH

XW E. dilat ata X
X Ob~iquaria ref~exa 6 6 3.4 X X

X Proptera aZata 1 1 0.6 XH xD
X P. Zaetnisstna 3 .3 1.7 XH

P. cap=x
P. purpuz'ata

Xs Leptc'dea fraqiZis Xli

XwL. leptodon X
EZ Zipsaria lineo late XX TrzciZla truncate 2 2 1.1 X

X T. doneciformis 12 29 41 23.4 0l
X Obovarie olivaria 22 22 12.6 XH XD

Actinonaias car-incta XW D
A. eiiipsifornna
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X Lig'umra recta 11 0.6 XH D
L. subrostrata

X Cruculina parva 2 2 1.1 X H

Lzrpsi tis teres

L.XF XD
XM L. higginsi X0 xD

S .radiata siZiquoideaH DXS L. ovata ventricosa XH xD
Plaqiola triqzetra

Arcidens con.fraqosus
X Lasmiqona conrplanata 1 1 0.6

L. cc st ata
L. conroressa

A Zasmidonta margqinata XW
A. viridis
Sim'osoniconcha ambigua
Anodontoides ferussaci onus

Anodonta suborbiculatta XH
A. imbeci~lis X0

X A. a-rcndis 2 2 1.1
Strovhitus unoulavus X W

18 146 29 175 100.0 27 16

Notes:
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61. Locks and Dam 6 Lower Approach

Site data: Exhibit(s) 54

Map(s): Exhibit(s) 203, 233

A J T % R H

Cwenberlandia inonodonta
Quadrula metanevra
Q. quadrula
Q. nodutata

X Q. puetulosa 1 1 2.8
Tri togonia verrucosa
Cyclonaias tube rculata

X Fusconaia flava 1 1 2 .8

F. ebena
Me galonaias gigantea

X Amibema plicata 4 4 11.1
Plethobasus cyphyus

Pleurobema cordatum
EZliptia crassidens
E. dilatata
Ob lquaria reflexa

Proptera atata
X P. ZaeYis8in)2 1 1 2.8

P. capa=
P. purpurata

Leptodea fragilie
L. Zepto don
El Zips aria Zinec lata
Truncilla trwwcata

X T. donaciforwnis 23 23 63.9
X Obovar-ia ollivaria 4 4 11.1

Actinonaias car-inata
A. ellipeiformis
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Ligumia recta
L. subrostrata

X Cammwculina parva 22 5.C
Lcapsilis teree

L. higqinsi
L. radiata siliquaidea
L. ovata ventricosa
Piagiola triquetra

Arcidens con fraqosus
Lasnrigona camplZanata
L. costacta
L. compressa

A lasmyidonta ma~rinata
A. vir-idis
Sinrsc'niconcha wnbi qua
.4nodontoides ferussaci anus

Anodonta suborbicu~ata
A. imi7eciZlis
A. grandis
Strophitus undu iiat us

13 23 3 6 100.1 0 0

Notes:
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EXHIBIT 157

62. Richmond Island

Site data: Exhibit(s) 55

Mvap(s): Exhibit(s) 203, 233

A J T % R H

Cwnberlayzdia monodonta
Quadruta me tanevra
Q. quadruZa
Q. nodulata

X Q. pustulosa 21 21 35.0
Trite gonia verrucosa
Cyclonaias tubercui-ata
Fusconaia ;Yiava

F. ebena
Megalonaias gigantea

X AmbZema pZicata 2 2 3.3
Plethobasus cyphyus

Pleurobema cordatwn
Ellip tic crassidens
E. dilatata

X ObZiquaria reflexa 4 4 6. 7

X Propterz alata 1 1 1.7
X P. laevissima 1 1 1.7

P. capax
P. purpurata

Leptodea fragilis
L. leptodon
Ellips aria line Zata

X Truncilla trwncata 1 1 1.7

X T. donaciformais 7 5 12 20.0
X Obovaria oitaria 17 17 28.3

Actinonaias carinata
A. eluipsiformis
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Ligumia recta
L. subrostrata
Carwuculina parva
LaMsilis teres

L. higginsi
L. radiata siZiquoidea
L. ovata vent ricosa
Plagiola triquetra

Arci dens con fragosus
Lasmgona comp lanata
L. cost ata
L. cornpressa

A lasmiddonta rmrainata
A. viridis
Sirnpsoniconcha ambi qua
Anodiontoides ferussaci anus

Anodonta suborbicuZlata
A. imbecillis

X A. grandis 1 1 1.7
Strophitus unduZ-atus

9 55 5 60 100.0 0 0

Notes:
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EXHIBIT 158

63. Queens Bluff

Site data: Exhibit(s) 56

Map(s): Exhibit(s) 203, 233

A J T % R H

Cwberiandia monodonta
Quad ruia metanevra
Q. quadruta
Q. nodulata

X Q. pustulosa 12 12 24.0
Tritoqonia verrucosa
Cyclonaias tuberculata

X Fusconaia fia-va 4 4 8.0

F. ebena
Megalonaias gigantea

X Ambiema plicata 25 25 50.0
Pie thobasus cyphyus

Pieurobema cordatwn
E'Z uptioc ras sidens
E. dilatata

X Ob liquaria reftexa 2 2 4.0

Proptera aiatz
P. iaevissintz
P. capax
P. purpurata

Leptodea fraqilis
L. leptodon
EZ livearia Zinee lata
Trw'cilta truncata

X T. donacifornns 3 1 4 8.0
X Obovaria olivaria 1 1 2 .0

Actinonaias carinata
A. ellipsifornns
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A J T % R H

Ligwnria recta
L. subroetrata
Carwiculina parva
Lau7psilis teres

L. higqinsi
L. radiata siiiquoidea
L. ovata ventricosa
Ptagio la triquetra

Arcidens con fraqosus
X Lasrigona cornp~anata 1 1 2 .0

L. cost ata
L.compres-sa

A lasmidonta mar ginata
A. viridis
Simpsoniconcha ambigtia
Anodontoides ferussaciarus

Anodonta suborbiculata
A. imLbci&ZZis

X A. grandis 1 1 2.0
Strophitus unduiatus

49 1 50 100.0 0 0

Notes:

191



EXHIBIT 159

64. Locks and Dam 7 Upper Approach

Site data: Exhibit(s) 57

Map(s): Exhibit(s) 203, 234

A J T R H

Cwanberlandia monodonta
Quadrula metanevra
Q. quadrula
Q. nodulata

X Q. pustulosa 10 10 34.5
Tritogonia verrucosa
Cyolonaias tuberculata

X Fuaconaia fiava 3 3 10.3

P. ebena
Megalonaias gigantea

X Ambiema plicata 11 11 37.9
Pie thobasus cyphyus

Pleurobena cordatwn
Elliptio crassidens
E. dilatata
Oh liquaria reflexa

Pro ptera alata
X P. laevissima 1 1 3.4

P. ccrpax
P. purpurata

Leptodea fragilis
L. leptodon
El Zipsaria Zineo lata

X Truncilia truncata 1 1 3.4

X T. donaciformis 2 2 6.9
Obovar-ia olivaria
Acttinonai.as cari-nata
A. ellipsiformis
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A J T % R H

X Ligumia recta 1 1 3.4
L. subrostrata
Carwucdina parva
Locnpsi Zis teres

L. higginsi
L. radiata siliqucidea
L. ovata ventricosa
PZagio Za trique tra

Arci dens confragosus
* Lasmigona compZan at a

L. cost ata
L. compressa

A Zasmidonta marginata
A. vir-,dis
Sinrsoniconcha arbia
Anod'ontoides 'e russaci anus

.4nodonta suborbiculata
A. imbecililis
A. grandis
Strop'hi tus undu Iat us

7 29 0 29g 100. 0 0

Notes:



EXHIBIT 160

Pool 8

Site data: Exhibit(s) 58-66K

Map(s): Exhibit(s) 204

A J T % R H

Cwnberlandia monodonta
X Quadruia metanevra 1 1 0.1
X Q. quadula 49 49 6.5 xH
X Q. noduiata 5 5 0.7 X H

X Q. pustulosa 82 82 10.8 xH
Tritogonia verrucosa XW
Cycionaias tuberculata

X Fusconaia fiava 64 1 65 8.6 xH

F. ebena X H

XMeatonaias gigantea 190 190 25.1 X H
Abeaplicata XH

Pie thobasus cyphyus

Pleurobema cordatcwn Xw H

Eltiptia crassidens xH
E. ditatata XW xH

X Obliquaria refiexa 30 30 4.0 X H

X Proptera aiata 15 15 2.0 X H
X P. iaevissimz 1 1 0.1 xH

P. capax
P. purpurata

X Leptodea fraqilis 5 22 27 3.6 H

L. leptodon '
Xw Miipsaria lineolata 

xX Trwiciila truncata 9 9 1.2 X

X T. donaciforis 30 21 51 6.7 X H
X Obovaria olivaria 22 22 2.9 xH

Actinonaias carinata XW
A. eliipsiformis
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A J T % R H

XW Liqwnia recta X
L. aubrostrata

X Carwiculina parva 8 154 162 21.4 X H
X LUppsilia ters 5 5 0.7

XHL. higginei
X L. radiata siliquoidaa 4 4 0.5 xH
X L. ovata ventricosa 13 3 16 2.1 xfi

PZagio~a triquetra

X Arcidens can fragosus I 1 0 .1
Lasmigona camp lcmata
L. castata
L. canrpresea

AZauridanta rmrginata
A. viridis
Simpeoniconcha ambi qua
Anodontaides ferussaci an us

Anadanta subarbiculata
X A. imnbecilZis 1 1 0.1
X A. grandis 21 21 2.8

Straphitus widut at us

23 556 201 757 100.0 20 5

Notes:
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EXHIBlI 161

65. La Crosse Railroad Bridge

Site data: Exhibit(s) 58

Map(s): Exhibit(s) 204, 235

A J T % R H

Czanberlandia monodonta
Quadrulia metanevra

X Q. quadz'uZa 1 1 3.8
Q. nodulata

X Q. puotulosa 4 4 15.4
Tritogonia verrucosa
Cyclonaias tuberculata

X Fusconaia f~ava 1 1 3.8

P'. ebenc
Me galonai as gigantea

X krblema plicata 16 16 61.5
Pi-ethobasus cyphyus

Pi-eurobema cordatwn
R'Ziptio crassidens
E. ditatata

X Obliquar-ia refl~exa 1 1 3.8

Proptera atata
P. laevissimra
P. capax
P. purpurata

Leptodea fragilis
L. Zeptodon
EZlipearixz lineolata
Trwni-~la truncata

X T'. donaciformns. 1 2 3 11.5
Obovaria olivaria
Actinonaias carinata
A. eli-ipsiformis
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A J T % R H

Li gumi a recta
L. subrostrata
CaruncuZina parva
Lanpilis teree

L. higginsi
L. radiata siliquoidea
L. ovata ventricosa
PZaqiola triquetra

Arcidens con fraqosus
Lasmnigona comp Zanata
L. cost ata
L. compressa

A lasmidonta nvarginata
A. vir-idis
Sinrpsoniconcha wmbiqzua
Anodontoides ferussaci anus

Anodonta suborbiculata
A. imbecillis
A. grandis
Stro phi tus undu latus

6 24 2 26 100.0 0 0

Notes:
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EXHIBIT 162

66. Hingen Island Bank Repair

Site data: Exhibit(s) 59

Map(s): Exhibit(s) 204, 236

A J T % R H

Cwnber landia monodontz
Quadxuia metanevra
Q. quadx'uia
Q. nodulata

X Q. puotuiosa 1 1 14.3
Tritogonia verrucosa
Cycionaias tuberculata
Fusconaia flava

F. ebena
Meqalonaias gigantea

X Ambiema plicata 1 1 14.3
Pie thobasus cyphyus

Pteurobema corda tun
Eiiiptio crassidens
E. dilatata
Ob liquaria refiexa

Pro ptera aZiata
P. iaevissi)a
P. capax
P. purpurata

Leptodea fragitis
L. leptodon
R'Mipsaria iineo lata
Truzilla trouncata

X T'. donaciformis 1 1 14.3
X Obovar-ia olivaria 4 4 57.1

Actinonaias carinata
A. eltipsiformids
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A J T % R H

Ligurata recta
L. subrostrata
Carwiculina parva
Lcmpilis terea

L. radiata siiquoidea
L. ovata t'entricosa
Plagiola trilquetra

Arcidens con fragosus
Lasmiaona conrop.anat a
L. costata
L. compressa

Alasmirdonta nrrginata
A. viridis
Simpsoniconcha ambigua
Anodontoides ferussaci anus

Anodonta suborbiculata
A. imbeciZZis
A. grandis
Stro phi tus undutatus

4 Noe:7 7 7100.0 0 0
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EXHiBI 163

67. Sand Slough, 68. Sand Slough B~ank Repair

Site data: Exhibit(s) 60

Map(s): Exhibit(s) 204, 236

A J T % R H

Cwberlandia monodonta
Quadrula metanevra

X Q. quadrula 1 1 3.6
Q. nodulata

X Q. pustuZosa 4 4 14.3
Tritogonia verrucosa
Cyclonaias tuberculata

X Fusconaia flava 6 6 21.4

F. ebena
Me galonai as gigantea

X Antiema plicata 10 10 35.7
P~ethobasus cyphyus

Pieurobena cordatwn
E'liptio crassidene
E. dilatata

X Obliqucaria reflexa 1 1 3.6

Proptera alata
P. Laevissimaz
P. capax
P. purpurata

Leptodea fz'agilie
L. iUeptodon
EZ lipsamia Zinec Zata
Truncilla truncata

T. donaciformis
X Obovax'ia oZivaria 5 5 17.9

Actinonaias cax-inata
A. ellipsiformnis

200
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A J T R H

Ligu'ma recta
L. szubrostzvta
Caruncuina parva
rco'siis teres

L. higginsi
L. radiata si~iquoidea

X L. c'vata ventricosa 1 1 3.6
?Zlagio la trique tra

Arci dens con fragosus
Lasmi gofl 2077W :Cafata

L.cost ata
L. 2ompressaz

A lasmridonta marainata
A. viri dis

Anodontoides ferussacjanus

.4nodonta suborbicuZata
A. m ei2i
A. grandis
Stro phi tus unduZatus

7 28 28 100J.0 0

Notes:

201



EXHIBIT 164

69. Root River

Site data: Exhibit(s) 61

Map(s) : Exhibit(s) 204, 237

A J T R H

Cu'berlandia monodonta
Qzadrula metanevra
Q. quadrula
Q. nodulatz

Q. pustulosa
2'ritogonia verrucosa
Cyclonaias tuberculata
Fusconaia [lava

F. ebena
Meqalonaias qigantea
Ablema plicata
Plethobasus cyphyus

Pleurobema cordatuin
Elliptic crassidens
E. dilatata

X ObLiquaria reflexa 1 1 33.3

Pro ptera alata
P. laeViBsinU
P. capa=
P. purpurata

Leptodea fraqilis
L. leptodon
Mlipsar-ia lineolata
Trwzcilla truncata

X T. donacifc'rmis 1 1 33.3
X Obovar-ia olivar-ia 1 1 33.3

Actinonaias car-inata
A. e~lipsiformis
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Lt~uiaretaA J T R H

L. subrc'strata
CartozczZina par-va
LarrsiZis teres

L. ra--ii-La si'icunoidea
o vatcz ventM~cosa

L. 2cmp7ress0:

A asmidonta mrd-ina-la

-rr,scnwocn-cha - bj
Arocwotoides fenssac-anus

.4nodonta szbor icu'Zata
A.ime'hc
A. grcvndis
Strorhitus 'undulatus

3 0 3 100.0 0 0

Notes:

2 (13



EXHIBIT 165

70. Picayune Island

Site data: Exhibit(s) 62

Mlap(s): Exhibit(s) 204, 237

A J T R H

Caunberlarzdia mnrodonta
Qluadrula metanevra
Q. quadrula
Q. nodulata

X Q. pustuZosa 1 1 16.7
Tritogonia verrziccsa
CycZonaias tubercu~ata

X Eusconaia f7~ava 1 1 16.7

F. ebena
MegaZonaias gigantea

X Amblema plicata 2 2 33.3
Plethobasus cyphyus

Pleurobema cordatwum
Eliptio crassidens
E. di~iatata
Gb Ziquaria reflexa

Rropterz a~ata
P. Zaevissima
P. capax
P. purpta'ata

Leptodea fragiilis
L. leptodot
EZ'Lipsaria lineolata
Trwtilla trurzeata

T' donaciformis
X Obovaynia olivaria 2 2 33.3

Actinonaias carinata
A. e7.lipsiforis
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A J T % R H

Liqwnia recta
L. oubrostrata
Carw'tcuLina parva
LwpeiZis teres

L. higginsi
L. radiatz siZiquoidea
L. ovata ventricosa
PZagio~a triquetra

Aridens con fragosus
Lasmigona cofl~ anata
L. costata
L. com~pressa

A Zasmzidonta rrbfrginat a
A. ziridis
Simpsoniconcha arbigua
Anodontoides ferus-saci an us

Anodonta suborbicuZata
A. im~recilZi s
A. grandis
Strophitus unduZatus

4 6 0 6 100.0 0 0

Notes:
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EXHIBIT 166

71. Above Brownsville

Site data: Exhibit(s) 63

Map(s): Exhibit(s) 204, 237

A J T % R H

Curnberlacndia monodonta
X Quadruia metanevra 1 1 0.8
X Q. quadruia 4 4 3.1
X Q. noduiata I 1 0.8

X Q. pustuiosa 11 11 8.5
Tritogonia verrucosa
Cycionaias tuberculata

X Fuoconaia flava 5 5 3.9

F. ebena
Megalonaias giqafltea

X Abema plicata 21 21 16.3
Pie thobasus cyphyus

Pleurobema cordatwn
Eliptio crxzosidens
E. diiatat2

X Ob liquaria reflexa 7 7 5.4

X Proptera atata 1 1 0.8
P. Zaevissima
P. capax
P. puzpurata

Leptodea fragilis
L. Zeptodon
Eiipaaria lineotata
Trwiciiia truncata

X T. donaciforniq 3 11 14 10.9
X Obovaria olivaria 3 3 2.3

Actinonaiaa carinata
A. ellipeiformis
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A J T % R H

Ligunia recta
L. subrostrata

X Car oculina rarva 55 55 42.6
Lamrsilis teres

L. higginsi
L. radiata siliquoidea

X L. ovata ventricosa 2 2 4 3.1
PZagiz'oia tyriquetra

Arciden3 --onfrczgosus
Lasrn-,ona ?omp' ~anataa

?cstata
L.ccrpressaz

Aasndontaz rnarnz,a,
.A. vir.'idis

.4noaOytoi,.-es .-"emssacianus

.4rodonta subcrbicu~ata
A.

X A. grandis 22 1.6
.Ltrophitus 'undu7atus

1361 68 129 100.0 0 0

Notes:

'07



EXHIBIT 167

72. Brownsville

Site data: Exhibit(s) 64

Map(s): Exhibit(s) 204, 238

A J T % R H

Cwonberlandia monodonta
Quadrula metanevra

x Q. quadruta 3 3 1.9
Q. noduLata

X Q. puutuloaa 4 4 2.5
Tritoqonia vervuoosa
Cyc ~ona-Cas tubercukata

X Fuaconaia flava 2 1 3 1.9

F. ebencz
Meqalonaias gigantea

X Amblema pticata 5 5 3.2
PMethobasue cyphyua

PZeurobema cordatwn
Eliptio oraeaideno
E'. di tat ata

X Ob Liquaria reflexa 3 3 1.9

X Proptera alata 1 1 0.6
P. laevf.8isim
P. capa=
P. purpurata

X Leptodea fraqilis 22 22 14.0
L. leptodon
Et tipar-c tinec lata

X Trucilla trwncata 3 3 1.9

X T. donacifortris 1 8 9 5.7
X Obovaria olivaria 1 1 0.6

Actinonaias carinata
A. ettipoiformia
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A J T % R H

Ligwni~a recta
L. sudbrostrata

X Carunculina parva 99 9 63.1
LcxImsils teres

H
N L hi9"insi

L. radiata si~iquoidea
X L. ov~ata ventricosa 1 1 2 1.3

PZaqio Za trique ~ra

Arci dens conforaqosus
Lasnxnacorm Zanata

L. cost at a
L.. cornpressa

A Zasm~dcnta marginata
A. 7)i2YZdis
Sirrnpsoniconcha ambigua
Anodontoides ferussacianus

Anodonta suborbiculata
A. imbeciZis

X A. grandis 2 2 1.3
Strophitus w'dulatus

14 20 131 157 100.0 0 0

Notes:

209



EXHIBIT 168

73. Crosby Slough

Site data: Exhibit(s) 65

Map(s): Exhibit(s) 204, 239

A J T % R H

Cwnbertandia monodontz
Quadrula me tanevra

X Q. quadmula 99 8.2
Q. nodu~ata

X Q. pustuZlosa 25 25 22.7
Tr-itoqonia verrucosa
CycZonaias tiubercu~ata

X Fusconaia f7~ava 18 18 16.4

F. ebena
Me galonai as gigantea

X Amblema pZicata 38 38 34.S5
Pie thobasua cyphyvus

Pleurobema cordatwin
El iiptio crassidens
E. dilatata

X Obliquaria refiexa 7 7 6. 4

Pro ptera alata
P. Zaevissimaz
P. cap=x
P. purpurata

Leptodea fragiiLis
L. ievtodon
Eliipear-ia lineoiata

X rrmciZZa trw'zcata 3 3 2 .7

X T. donaciformris 7 7 0.1
X Obovari a oiivarma 2 2 1.

Actinonavas carvinata
A. eZ'iipsiformis

L21A



A J T R H

Ligumia recta
L. si'brostraa
Carzjycu ina2 rarva
LamrsiZis teres

radijzta siliq~ucidea
~ovata v-enrcoaa
R% -~.~atriaquetrz

Arcii~s2cfr-aacsus 1 0.
.srr,-,cna 2ar=v-anata

. 2C,3-,,1:Z

.4 %.smrido-rtz rarainata

.4~>'irici~s ertussacianus

Arodonta a3,torbicuZdata

.- ±. 7rzrlic fs

or~zit, u 4nciZ~atus

I11 0 1 10 100( .0 (

Notes:



EXHIBIT 169

74. W'arners Landing

Site data: Exhibit(s) 66

Map(s): Exhibit(s) 204, 239

A Ji T R H

Czonberlandia monodonta
Quadrula me tanevra

X Q. quadruZ-a 31 3
X Q. nodutata 4 4 1. 4

X Q. pustulosa 32 32 11.0
Tritogonia verrucosa
Cyclonaias tuberculata

X Fusconaia flavz 31 31 10.7

F. ebena
Mealonaias gigantea

X Amblema r'licata 97 97 3.3
Plethobasus cyphyus

Pi-eurobema ccrdatwn
ElZiztio crassidens
E. dilatata

X Ob7liquari~a refl-era I 10 3. I

X Proptera alata 1I 13 4.-
X P. Zaevissirm 1 o . 3

P. capax
P. purpurata

X Deptodea fracilis 5 5 1 .7
L. Zentodon
El lipsax' a lineo iata

X TruneciZla truncata 33 1.

X T. lonaciformis 10 lb 5.
X Obovaria olivaria 4 4 1

Act in~onaias *ayinata
A. el~ipsiforrmis



A J T % R H

Ligunra recta
L. szubrstrata

X CarwzcuZina parva 8 8 2.7
X Larnvsilis teres 5 5 1 .-

L. higi-i~
N L. radiata si'Liauoidea 4 1 .
N L. avara ventricosa 9 5 3.I

Pagio 7a trique tra

Arci dens 3onfragosus
Lasigorpa corn'ian at a
L. costata
L. cornressa

A asrnidonta rarginata
A. viridis
Sim~psoniconcha abignia
Anodontoides ferussacianus

Anvdcnta subarbicuZata
X A. imbeciZZis I
X A-. grandis 17 .

Strophitus undu7-atus

18 ~~29 1 H 21 1

.Notes:
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EXHIBIT 170

Pool 9

Site data: Exhibit(s) 67-78

Map (s) : Exhib it (S) 20 5

A J T % R H

Cumberlandia mnodonta
Quadrula metanevra

X Q. quadrula 29 29 5.0 x F
X Q. noduLata 10 10 1.7 X

X Q. pustulosa 54 54 9.2 X F
Trite gonia v'erruoosa X F
Cycionaias tzberculata

X Fusconaia flava 41 41 7.0 XF

F. ebena X F
X Me galonai az giLgantea 5 5 0.9 X F
X Anb~ema plicata 292 2 294 50.3 XF

Plethobasue cyphyua

X PZeurobema cordatwn 3 3 0 5
ElZip tio crassidensF

X E. dilatata 3 3 0.5
X Obiliquaria reflexa 15 15 2.6 XF

X Proptera aata 8 8 1.4 XF
P. Laevissima
P. capa=
P. purpurata

X Leptodea fragilis 3 3 0.5 X
L. leptodonF
EZ Zipsaria Zinec lata

X Truncilla truncata 16 16 2.7 X F

X T. donaciformis 28 21 49 8.4
X Obovaria olivaria 26 26 4.4 XF

Actinonaias carinata
A. eilipeiformio
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A J T % R H

Ligwia recta x F
L. subrostrata

X Caromcu~ina parva 5 0.9F
X Lcwrsilis teres 1 1 0.2 xF

hicrinsi
&. radiata siZiauoidea x F

X L. ovata !)entr-cosa 1 1 0.2
? Zag'Zw.a 1-mauetra

.Arc-idens 2conf,z2qsus 3 .
N .~?~? 72 i~ r2 2 U.

L. cr'reia

.4.3 SX2~

r ":,o ndu~atu~s

557 28 585 100.0 1 0

.Otes



EXHIBIT 171

75. island 126, 76. Head of Island 126 Bank Repair

Site data: Exhibit(s) 67

Map(s): Exhibit(s) 205, 240

A J T % R H

CwnberZandia monodonta
Quadru 7a me tanevra

X Q. qiuadruZa 1 1 14.3
~.noduZata

X Q. pustulcsa 1 1 14.3
Tn taaonia v~errucosa
C iCzonaias tubercuiata
Fusconaia flava

F. ebena
Meqalonajas gigan tea

X AmbZema pLicata 3 3 42.9
FZethobasus cyphyus

PZeurobema corda turn
EZ Zivtic crassidens
E. dilatata
Ob Liquaria refZexa

Proptera aZata
P. liaevissim
P. capax
P. purpurata

Leptodea fracilis
L. ieptodon
EZZinsaria lineolata

X Trucilla trtoncata 1 1 14 .3

T. donaciformnis
X Obovar:ia olivaria 1 1 14.3

Actinonaias .carina-ta
A. e Z'ips if'ormis

1 (0



A J T % R H

Li gumi a recta
L. subrostrata
Cariocu'-ina parva
Lcunpsilis teres

L. higginsi
L. radiata siZiquoidea
L. ovata ventricosa
Pta gio la tri que tra

Arcidens con fraqosus
Lasini~gona conw 1an at a
L. cost at la
L. compressa

A asmidcnta rarginata
A. viridis
,5irpsoniconcha ambiaua
Anodontoides ferussacianus

Anodonta suborbiculata
A. imbecillis
A. grandis
Strophitus undulatus

5K 0 O. 0

Notes:

217



EXHIBIT 172

77. Twin Island, 78. Head of Twin Island Bank Repair

Site data: Exhibit(s) 68

Map(s): Exhibit(s) 205, 240

A J T % R H

CwnberlZandia rnonodonta
Quadrula metanevra
Q. quadrula
Q. nodulata

X Q. puatulosa 2 2 14.3
Tritogonia verrucosa
CycZonaias tuberculata
Fusconaiza ftava

F.'ebena
Megalonaias qigantea
Amblema plicata
Plethobasus cyphyus

Pie urobema cordatwn
Eliptic crassidens
E. dilatata
Ob liquar-ia refiexa

Proptera alata
P. laevissinu
P. capax
P. purpurata

Leptodea fragilis
L. leptodon
El Zipsaria Zinec lata
Tucilla truncata

X T. donaciformis. 10 10 71.4
Obovariz olivaia
Actinona jas carinata
A. ellipsiformrie

218



A J T % R H

Li jumi a recta
L. subrostrata

X Carw'culina parvz 2 14 .3
LawnsiZis teres

L. higginsi
L. radiata siliquoidea
L. ovt'aa ventricosa
PZagio la trique tra

Arci z*dens con fragosus
Lasmri.ao.a camvlcmata
I1. costata
L. .com,;7ressa

A Zasmidortaz m'arginat2
A4. '.iridis
jzjn.7soni.concha ximbig'ua
Anodontoides '!'erussacianus

Anodonta suborbiculata
A. imbecitl-is
A. grcrndis
Strovhitus undulatus

32 12 14 100.0 0 0

>c'tes
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EXHIBIT 173

79. Below Twin Island

Site data: Exhibit(s) 69

Map(s): Exhibit(s) 205, 240

A J T R H

Cuberlandiz monodonta-
Quadrula metanevra
Q. quadrula
Q. nodulata

X Q. pustuiosz 1 1 20.0
Tritogonia t'errucosa
Cyclonaias tubercuiata

X Fusconaia f'Zava 2 2 40.0

F. ebena
Megalonaias gigantea
Ambiema piicata
Plethobasus cyphyus

Pleurobema cordatwn
Eliiptic crassidene
E. dilatata

X Obliquaria reflexa 1 1 20.0

Pro ptera alata
P. Zaevissintr
P. capax
P. pux'purata

Leptodea fragilis
L. leptodon
El lipsar-a linec lata
Tmacila truncata

X T. donaciformis 1 1 20.0
Obovaria olivaria
Actinonaias carinata
A. ellipsiformis
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A J T R H

Liqurnia recta
L. sudbrostrata
Carunculina parva
LawrsiZis teres

L. higainsi
L. r'2diata siZiquoidea
L. c'vcta ventricosa
PZagioZaz tr-"qzetra

.Ircidens con fraoSus
Lasmigona compianata
L. Costata
L. -omvressa

A lasmidonta mrginata
A. zviri-dis
Simvsonicancha Dfbigtia
Anodiontc'ides ferussacianus

Anodonva suborbiculata
A. imbecil Zis
A. grandis
Stro phi tus undu Zatus

4 4 0 500.

Notes:
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EXHIBIT 174

80. Battle Island

Site data: Exhibit(s) 70

Map(s): Exhibit(s) 205, 241

A J T % R H

Cumberlcmdia monodonta
Quadru~a me tanevra

X Q. quadrucZa 1 1 2.6
Q. nodulata

X Q0 pustuziosa 7 7 18.4
Tritogonia verrucosa
Cyclonaias tuberculata
Fusconaia flZava

F. ebena
Megalonaias gigantea

X Amblema plicata 10 10 26.3
Plethobasus cyphyus

Pteurobema cordatwn
El lip tio crassidens

X E. dilatata 1 1 2.6
X Ob liquaria reflexa 4 4 10.5

Proptera alata
P. laevisaima
P. capax
P. pirpurata

X Leptodea fragilis 1 2.
L. leptodon
El lips aria Linec lata

X Tmcilla truncata 2 2 5.3

X T. donaciforinis 4 4 10. 5
X Obovari a olivaria 7 7 18.4

Actinonajcw carinata
A. etLipsiformris
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A J T % R H

Liqzimia recta
L. ezubrostrata
Carunculina parva
Lamrsilis teres

L. higginsi
L. radiatz 3iZiquoidea

X L. ovata vent2-icosa 11 2.6
PZagio la trique tra

Arci dens confragosus
Lasrnigona comp~ianata
L. costata
L. com'pressa

A 7-asidonta narginata
A. viridis
S7impsoniconcha ambig-ua
Anodontoides ferussaci an us

Anodonta suborbiculata
A. imbe-ciZLis
A. grandis
Strophitus tindulatus

1038 0 38 100.0 0 0

Notes:



EXHIBIT 17S

81. P)C SOto

Site data: Exhibit(s) 71

Map(s) : Exhibit(s) 205, 242

A J T % R H

Cwberiandia monodonta
Q7adruia metanevra

X Q. quadruia 2 2 1.6
Q. nodulata

X Q. pustulosa 12 12 9.7
Tritgonia verrucosa
Cyclonaias tuberculata

X Fusconaia fiava 10 10 8.1

F. ebena
Megalonaias gigantea

X Ambiema pZlicata 88 88 71.0
Pie thobasus cyphyus

X Pleurobema cordatwn 3 3 2.4
Eltiptia crassidens

X E. dilatata 2 2 1.6
X Ob liquar~ia reflexa 2 2 1 .6

Pro ptera alata
P. Zaevissiniz
P. capax
P. purpurata

Leptodea fragtitis
L. leptodon
Eiipsaria lineolata

X TrwwciZia truncata 2 2 1.6

X T'. donacifoz'mis 1 1 0.8
X Obovaria olivaria 1 1 0 .8

Actinona- as car- nata
A. elZipsiforrts
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A J T % R H

Ligumia recta
L. subrostrata
CartozcuZina paruva
Lcopsilis teres

L. higginsi
L. radiata siliquc'idea
L. ovata ventricosa
PZaiaZa triquetra

kArc--dens con fragosus11 0.8
Lasmaiaona 3ormvanata
L~. costczta

L.comp~ressa

A ~asnmidonta marinata
A. viri dis
Sinrsoniconcha am'biaua
Anodvntoides feruss-aci anus

Anodonta suborbicuZata
A. imbecilZis
A. grcrndits
Strovh.i tus undu Zatus

11124 0 124 100.0 0 0

Notes:
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EXHIBIT 176

82. Above Indian Camp Light,

83. Mouth of Hummingbird Slough Bank Repair

Site data: Exhibit(s) 72

Map(s) : Exhibit(s) 205, 243

A J T % R H

Cwberiandia monodonta
Quadrula me tanevra

X Q. quadrula 2 2 1.8
X Q. noduZata 2 2 1.8

X Q. pustuZc'sa 8 8 7.1
Tritoqonia verrucosa
Cyctonaias tuberculata

X Fusconaia flava 9 9 8.0

F. ebena
Me galonai as gigantea

X Amblema plicata 64 2 66 58.4
Plethc'basus cyphyus

Pteurobema cordatwr
EZ Zip tio crassidens
E. diiatata

X Obiiquar-ia reflexa 2 2 1. 8

X Proptera alata 2 2 1.8
P. laevissima
P. capax
P. pzurpurata

Leptodea fragiZis
L. leptodon
E'lZipsari a lineolata
TruncitZa truncata

X T. donaciformis 4 8 12 10.6
X Obovczria olivaria 8 8 7.1

Actinonaias car-inata
A. etiipsiformis
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A J T % R H

Ligwn".-i recta
L. subrostrata
CarunwuZina parva
Lcrpsilis teres

L. radiata sitiquoidea
L. ovata ventrt cosa
PZagio la trique tra

Arci dens confragosus
X Lasmiqona complc.znata 2 2 1. 8

L. costata
L. compressa

A Zasmidonta nmrainata
A. viridis
Simpsonicc'ncha amnbigjua
Anodontoiaes ferussaci anus

Anodonta suborbiculata
A. imbecil'is
A. grandis
Stro phi tus undu Zatus

10 103 10 113 100.0 0 0

Notes:
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EXH t li 177

84. Indian Camp Light

Site data: Exhibit(s) 73

Map(s) : Exhibit(s) 205, 243

A J T % R H

Cwnberlczndia monodonta
Qzuadrula me tanevra
Q2. quadrutZa

X Q. noduZata 1 1 3.4

X Q. pustulosa 1 1 3.4
Tritogonia verrucosa
Cyclonaias tuberculata

X Fusconaa flava 5 5 17.2

F. ebena
Me gclonai as giqantea

X Ambiema plicata 11 11 37.9
Pie thobasus cyphyus

Pleurobema cordatwn
Eiiiptio crassidens
E. dilatata

X Ob Liquaria ref~exa 2 2 6.9

Pro ptera alata
P. ZaeviBsik
P. capax
P. purpurata

X Leptodea fragiiis 1 1 3.4
L. Zeptodon
El lipsaria linec lata

X Truncilla truncata. 2 2 6.9

X T. donaciformis 3 1 4 13.8
X Obovar-ia olivaria 1 1 3.4

Actinona jas carinata
A. elLipeiformifs
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A J T % R H

Ligwnia recta
L. subrostrata

X Caruo'cuZina pczrva 1 1 3.4
Lanp silis teres

L. higqinsi
L. radiata siliquoidea
L. ov.ata ventricosz
Plaqio la tr-ique tra

Arcidens confrczgosus
Lasrmiqona cc'mp Zanata
.4. costatz
L. compressa

A Zasmidonta mrarginata
A. virildis
Sinrosoniconcha ambigtua
Anodontoides ferussaci anus

Anodonta .3zborbiCUZata
A. imbecililis
A. grczndis
Stro phi tus undullatus

10 27 2 29 100.0 0 0

Notes:
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EXHIBIT 178

85. Lansing Upper Light

Site data: Exhibit(s) 74

Map(s) : Exhibit(s) 205, 243

A J T % R H

Cwnberlandia monodonta
Quadrula me tanevra

X Q. quadruia 2 2 2.0
X Q. nodulata 1 1 1.0 X

X Q. pustuZosa S 5.0 P
Tritogonia verrucosa
Cycionaias tuberculata

X Fusconaia flava 7 7 6.9 x

F. ebena
X Megalonaias gigczntea 3 3 3.0 0
X Amtbiema plicata 48 48 47.5

Piethobasus cyphyus

Pieurobema cordat wn
Eiiptio crassidena
E. diiatata
Ob Liquaria refiexzx

X Proptera aiata 5 5 5.0 P
P. laevissimaz
P. cczpax
P. purpurata

X Leptodea fraqilis 1 1 1.0
L. Zeptodon
EZiipsaaria tineciata

X TrwciZia truncata 33 3.0

X T. donaciformis 1 1 1.0
X Obovaria oZiva-ia 8 8 7.9 x

Act inonaias carin at a
A. ellipsiformris



A % R H

Liqumia recta x
L. subJrostrata

X Carwicuiina parva 2 2 2.0
Lwonsilis teres

L. higqinsi
L. radiata siZiquoidea xP
L. ovata ventricosa XP
PZagio Za trique tra

Arci dens con fraqosus
Lasmigona conp lanata
L. costata
L. compressa

A Zasmt~donta marinata
A. viridis
Simpsoniconcha ambigua
Anodontoides femissaci anus

Anodonta suborbicuZata
A. imbecilZiis

X A. grandis 15 15 14.9 X
Strophitus undulatus

13 98 3 101 100.0 14 0

Notes:

231



EXHIBIT 179

86. Lansing Small Boat Harbor

Site data: Exhibit(s) 75

Map(s): Exhibit(s) 205, 243

A J T % R H

Cumberiandia rnonodonta
Quadrui-a metanevra
Q. quadrula
Q. nodulatz

Q. pustulosa
Tritoaonia verrucosa
Cyclc'naias tubercuiata
Fusconaia f7,ava

F. ebena
Megalionaias g-igantea
Amblema plicata
Pie thobasus cyphyus

Pleurobema cc'rdatwn
Ei Lip tio crassidens
E. dilatata
Ob Ulquaria refiexa

Proptera alata
P. laevissima
P. ccrpax
P. purpurata

Leptodea fragilis
L. leptodon
Eiipsaria lineolata
TrunciZL a truncata

X T. donaciformis 1 1 100.0
Obovaxz a olivaria
Actinonajas car-inata
A. ellipsiformis
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A J T % R H

Ligwnia recta
L. subrostrata
Car wnculina par-va
La'pilis teres

L. hiqqinsi
L. radiata siliquoidea
L. ovata v.entricosa
Plaqicia triquetra

Arcidens con fragosus
Lasmiqona comp Zanata
L. costata
L. compressa

A Zasmidonta nw'ginata
A. vir-idis
Simpsoniconcha cmbigua
Anodontoides ferussaci an us

Anodonta suborbicuiata

A. grandis

Strophitus unduiatus

1 0 1 100.0 0 0

Notes:
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180

87. Atchafalaya

Site data: Exhibit(s) 76

Map(s): Exhibit(s) 205, 244

A J T % R H

Cumberlandia monodonta
Quadrula metanevra

X Q. quadruia 8 8 10.3
X Q. noduLata 2 2 2.6

X Q. pustulosa 8 8 10.3
Tritogonia verrucosa
Cyclionaias tubercuLata

X Fusconai.a fiavz 6 6 7. 7

P. ebena
X Mealonaias gigantea 1 1 1. 3
X Ambiema plicata 39 39 50.0

Pie thobasus cyphyus

Pleurobema cordatwn
El Lip tio crassidens
E. dilatata

X ObLiquaria refiexa 2 2 2.6

Prop tera alata
P. Zaevissima
P. capax
P. purpurata

Leptodea fraqilis
L. leptodon
Ellipsaria lineolata

X Trunciila truncata 3 3 3.8

X T. donaciformis 6 6 7.7
Obovari a olivaria
Actinonaias carinata
A. elZipsiformils
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A J T % R H

Limzma recta
L. szubrostrata
Carwmculina parva

X Lamrsilis teres 1 1 1.3

L. higainsi
L. radiata siZiquoidea
L. ovata ventricosa
PZagioZa -2riquetra

X .4rci dens confraqosus 1 1 1. 3
Lasmiqona comp 1anat a
L.ccs tata

L. ccm~ressa

A lasmidonta mar qinata
A. viridis
Sinrson~concha ambi qua
Anodontoides ferussaci-us

Anodonta sabcrbicuiata
A. i.'beciZ71i~s

X A. grandis 1 1 1.3
Strophitus undulatus

12 78 0 78 100.0 0 0

Notes:



EXHIBIT 181

88. Crooked Slough

Site data: Exhibit(s) 77

Map(s) : Exhibit(s) 205, 245

A J T % R H

Cwnberiandia monodonta
Quadruta me tanevra

X Q. quadrz-va 9 9 14.3
X Q. noduZata 3 3 4.8

X Q. pustuZosa 9 9 14.3
Tritoqonia verrucosa
Cycionaias tuberculata

X Fusconaia flava 2 2 3.2

F. ebena
Megalonaias gigantea -

X Ambiema plicata 2) 24 38.1
Pie thobasus cyphyus

Pleur-obema cordatwzn
EZlirotio crasaidens
E. di latata

X Obiiquar-ia refiexa 2 2 3.2

X Proptera alata 1 1 1.6
P. laevissirna
P. capax
P. purpurata

ievtodea fraqilis
L. 7et 0don
EZ i~saria lineo lata

X Truncillia 7runcata 3 3 4.8

X T. loracif'ormns 9 9 14 .3

Act z.;'onal~as caz'nata



A J T R H

Ligwnia recta
L. subrost rat a
Carunculina parva
Lampsilis terea

L. higginsi
L. radiata siliquoidea
L. ovata ventricosa
Plagio~ia tr-iquetra

Arcidens con fragosus
Lasmigona conrp Lanata
L. cost ata
L. compreasa

A Zasmidonta mar ginata
A. viridis
Simpsoniconch-a ambicua
Anodontoides ferussacianus

Anodonta suborbiculata
A. imbeci~lis

X A. grandis 11 1.6
Strophitus undulatus

10ots 63 0 63 100.0 0 0
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EXHIBIT 182

89. Locks and Dam 9 Upper Approach

Site data: Exhibit(s) 78

Map(s): Exhibit(s) 205,246

A J T % R H

Cuberiandia monodonta
Quadr-ula me tanevra

X Q. quadruta 4 4 33. 3
X Q. nodulata 1 1 8.3

Q. pustulosa
Trittoqonia i..errucosa
Cyc lonajas tubercuLata
Fuaconaia flava

F. ebena
X Megalonaias gigantea 1 1 8. 3
X Ambema pticata 5 5 41.7

Pie thobasus cyphyus

Pleurobema cordatwn
Miiptio crassidens
E. dilatata
Ob Liquaria reftexa

Pro ptera alara
P. Zaevissimaz
P. capax
P. purpurata

Leptodea fragiiis
L. leptodon
EL ipsar-ia linec lata
Truncilia truncata

T. donaciformis
Obovari a olivaria
Actinonaias cari nata
A. e~lipsiforrmis



A J T R H

Liqurnia recta
L. subrostrata
Carwunclina parva
Lwxwsilis teres

L. higginsi
L. razdicza siliaucidea
L. ovata vent r'icosa
Pag'ijoa z -riuetraz

\Arcidens 2cnj ragosus I S .3
Lasrnigona copaa-
L~. costata

L.compressa

A 2iszionta margirata
A. viridis
Simpsoriconcha zrbiguia
Anodontoides P'erussaci anus

Anodonta juborbicu~ata
A. imbeciZJ,.,s
A. grandis
Strophitus undulazus

Notes:
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EXHIBIT 183

Pool 10

Site data: Exhibit(s) 79-89

Map(s): Exhibit(s) 206

A J T % R H [

Czrberlandia monodonta \1

X Qzadrula metanevra 8 8 0.3 XU XE
X Q. quadrula 68 68 2.6 XII XE
X Q. nodulata 60 60 2.3 xH X E

X Q. pustulosa 159 159 6.2 XII XE
Triltogonia verrucosa XI XE
Cyclonaias tubercuLata XE

X Fusconaia flava 84 84 3.3 xi X E

F. ebena XII XE
X Megalonaias 9igantea 61 61 2.4 XII XE
X Amnbema plicata 1711 4 1715 66.6 xH X E

Plethobasus cyphyus XE

PZeurobema cordatum 0I Xv
EZiptio crassidens 0H

X E. di7latata 63 63 2.4 X0 XE
X 0b2.iquaria ref~exa 49 49 1.9 XII XE

X Proptera alata 22 22 0.9 XI H X E
X P. laevissinu 2 1 3 0.1 XII XV

P'. caa XE
P. purpturata

X Leptodea fragilis 13 1 14 0.5 XIHI XE
L. leptodon XV
Ellipsarma Zineolata X~ H XE

X Truncill'a truncata 20 20 0.8 XI H X E

X T. donaciforms 27 22 49 1.9) X1 If XE
X Obovaria olivaria 62 62 2.4 XI X

Actinonaias carinata XI N X E
A. el',ipsiforis
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A J T % R H-

X Ligumia recta 7 7 0.3 XH XE
L. subrostrata 

H XCarunclina parva 4 79 83 3.2 XH EV
X Lcopsiiis teres 1 1 <0.1 XH XE

X' L. higginsi XH XE
X L. radiata siZiquoidea 8 8 0.3 XH XE
X L. ovata ventricosa 8 8 0.3 XH XE

Ptagio Za trique tra

X Arcidens con fragosus 15 1i5 0. 6 X H XE
Lasmigona comp lanata XH XV
L. cost ata XH XV
L. conrpressa

A Zasmidonta nrrginata X
A. viridis
Simpeoniconcha ambiqwz XE
Anodontoides ferussaci anus

XW Anodonta suborbiculata
X A. imbeciZZis 4 4 0.2 XH XE
X A. grandis 11 11 0.4 XH XE
X Strophitus undulatus 3 3 0.1 XH XE

1o2470 107 2577 100.0 32 422

Notes:

See note 1, Exhibit 98.

2Th is totalI inclUdes the r-ecords of Qo~u 7 (Qs~,F'~oom
r~bn( i .e., "I1. o-orJ~tum" and r ?tox:r% from this site by

Ilavlik and Stanshery (1978).
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EXHIBIT 184

90. Locks and D~am 9 Lower Approach

Site data: Exhibit(s) 79g

Map(s): Exhibit(s) 206,246

A J T % R H

Cwnbericzndia monodonta
Quadrula retanevra

X Q. quadruia 1 1 1.
X Q. nodutata 2 2 2(

X Q. pustulosa 17 17 17.0
Tritogornia verrucosa
Cyclonaias tubercultata

X Fusconaa fiava 44 4.0

F. ebena
Megalonaias gigantea 5 b(

X Ambiema plicata S 6 S.
Ple thobasus cyphyus

Pie urobema cordatum
Eliptio crczssidens
E. dilatata

X Obiiquaria refiexa 14 14 14.0

X Proptera alata11 1.0
P. Zaevistmmx
P. capax
P. purpurata

Leptodea fragilis
L. leptodon
El ipsar-ia linevlata

X Trwiciila trwncata 2 2 2. 0

X T. donaciforrmis 1 1 1 .0
X Obovar-ia olivama I 1 I

Actinonaias carinata
A. eitipsiforrns
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A J T % R H

Ligwnia recta
L. subrostrata
Carzoculina parva
LcmnpsiZis teres

L. higginsi
L. radiata siZiquoidea
L. c'vata ventricosa
PtagioZa tm-quetra

Arcidens con fragosus
Lasnmtgona conrp Zanata
L. cost ata
L. compressa

A Zasnn..donta nurgi.nata
A. viridis
Sinrpsoniconcha ambi qua
Anodontoides ferussaci anus

Anodonta suborbicutata
X A. imbecillis 1 1 1.0

A. grandis
Strophitus unduiatus

11100 0 100 100.0 0 0

Notes.
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EXHIBIT 185

91. Hay Point Bank Repair

Site data: Exhibit(s) 80

Map(s): Exhibit(s) 206, 246

A J T % R H

Cwnber lndia monodanta
Quadru~ia me tanevra

X Q. quadruia 5 5 0.8
X Q. noduZata 2 2 0.3

X Q. pustulosa 47 47 7.7
Tritoqonia verrucosa
Cycionaias tuberculata

X Fusconczia fiava 19 19 3.1

F. ebena
X Megalonaias qigantea 6 6 1 .0
X Ambi-ema plicata 428 428 70.2

Pie thobasus cyphyus

Pie urobema cordatwn
R'Ziptio crassidens

X E. dilatata 37 37 6.1
X Ob liquaria reftexa 8 8 1.3

X Proptera alata 8 8 1.3
X P. laevissima 1 1 0.2

P. capax
P. purpurata

Leptodea fragilis
L. Zeptodon
El ipsaria lineo~lata

X Trwzciila trwzcata 6 6 1.0

X T. donaciformis 4 3 7 1.1
X Obovaria olivaria 7 7 1.1

Actinonaias carinata
A. e2lipsiformis
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% R H

X Ligwnia recta 3 3 0.5
L. szubrostrata

X Cauuina parva 14 14 2.3
Lcapsilis teres

L. higginsi
X L. radiata siZiquc'idea 1 1 0.?2
X L. ovata ventricosa 2 2 0. 3

Plagio Za trique tra

X Arcidens con fragosus 2 2 0.3
Lasmiqona camptlcnata
L. cost ata
L. copressa

A Zasmidonta marginata
A. viridis
Simpsoniconcha anbi qua
Anodontoides ferussaci anus

Anodonta suborbicu lata
A. imbeciZis

X A. grandis 6 6 1.0
X Strophitus undu7Zatus 1 1 0.2,

20 592 18 610 100.0 0 0

Notes:
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EXHIBIT 186

92. Jackson island

Site data: Exhibit(s) 81

Map(s): Exhibit(s) 206,247

A J T % R H

CzeberLandia monodonta
Quadrula me tanevra

x Q. quadrula 2 2 1.7
X Q. nodulata 2 2 1.7

X Q. pustulosa 7 7 6.0
Tritoqonia verrucosa
Cyclonaias tubercuLata

X Fusconaa flava 6 6 S.2

F. ebena
Megaionaias giqcmtea

X Ambiema plicata 90 90 77.6
Plethobasus cyphyus

Pleurobema cordatwn
El lip tio crassidens
E. dilatata
Ob liquaria reflexa

X Proptercalata 1 1 0.9
P. laevissinu
P. capax
P. purpurata

Leptodea fraqilis
L. leptodon
Ellipsaria lineolata

X Trwwcilla truncata 1 1 0. 9

X T'. donaciformis 2 2 1.7
X Obcvaria olivaria 2 2 1 .7

Actinonaias carinata
A. ellipeiformis
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A J T % R H

Ligumia recta
L. subrostrata
Carunculina parva
Lcnpsili teres

L. higginsi
L. radiata siliquoidea

X L. ovata ventricosa 1 1 0.9
PZagiola triquetra

X Arcidens con fragosus 1 1 0 .9
Lasmiqona c-omp 7anata
L. costata
L. compressa

A lasmridonta mar qinata
A. vir-idis
Sinrpsoniconcha anbi qua
Anodontoides ferussaci anus

Anodonta suborbiculata
X A. imbeciZZis 1 1 0.9

A. grandis
Strophitus wzdulatus

12116 0 116 100.0 0 0

Notes:
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EXHIBIT 187

93. Mississippi Gardens'

Site data: Exhibit(s) 82

Map(s) : Exhibit(s) 206, 247

A J T % R H

Cwberlandia monodontz
Quadr-uta me tanevra
Q. quadrula
Q. nodulata

Q. pustui~osa
Tritogonia verrucosa
Cyuc onaias tubercu lata
Fusconaia flava

F. ebena
Megalonaias gigantea
Arnblema pLicata
P7.ethobasus cyphyus

Pleurobema cordatwn
Ei iiptio crassi dens
E7. diiatata
Ob liquaria refliexa

Pro ptera clata
P. llaevissima
P. capax
P. purpurata

Leptodea fragitis
L. Le ptodon
Ellipsaria lineolata
Trwncii~ia truncata

T. donaciformis
Obovar-ia ol7ivczri
Actinona jas cart nata
A. elZipoiformis
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A J T % R H

Liqumia recta
L. .gubrostrata
Caruncuiina parva
Lairpiiis teres

L. higginsi
L. radiata siliquoidea
L. ovata vent ri-cosa
PZagioZa triquetra

Arcidens con fragosus
Lasmigona comp lanata
L. cost ata
L. compressa

A Zasmidonta nmginata
A. viridis
Sinrpsoniconcha czmbigua
Anodontoides ferussaci anus

Anodonta suborbiculata
A. imbeciZlis
A. grandis
Strophitus widuZatus

Notes:

See discussion of this Site in Results: Sites.
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EXHIBIT 188

94. Prairie du Chien East Channel

Site data: Exhibit(s) 83

Map(s): Exhibit(s) 206, 248

A J T % R H

Cumber'Zandia monodonta XV
X Quadrula metanevra 8 8 0.7 XV X
X Q. quadrula 29 29 2.6 XV X
X Q. nodulata 2 2 0.2 XV XV

X Q. puotulosa 41 41 3.6 X" XV
Tritoqonia verrucosa XV XV
Cyclonaias tubercuiata XV

X Fusconaia f,.ava 34 34 3.0 XV XV

F. ebena X"" X
X Megalonaias gigantea 53 53 4.7 Xv x
X Amblema plicata 861 861 76.6 XV XV

Plethobasus cyph:jus XV

Pleurobema cordatwn XV XV
Eliptio crassidens V V

X E. dilatata 24 24 2.1 XV XV
X ob liquania refliexa 4 4 0.4 Xv Xv

X Proptera aiata 9 9 0.8 X v Xv
P. laevissivi XV XV
P. capax X"'
P. purpurata

Leptodea fraqilis XV XV
L. Zept.odon x

E'lisaria lineolata XV XV
X Trzviilla truncata 6 6 0. S x V

X T. donacifcrnds 2 2 0.2 xV XV
X O)bovaria olivmria 33 33 2.9 XV XV

Actinonaias carinata XV
A. eZ'ivsifomi
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A J T % R H

X Li gumia recta 4 4 0.4 x x
L. subrost rata a

HCaruncuiina parva xV x
XH Lawsiis teres Xv X

XL. higginsi X x
L. radiata siliquoidea x

X L. ovata ventricosa 4 4 0.4 XV X
PZaiola tr-iquetra x H

X Arcidens confraqosus 3 3 0. 3 x V x
Lasmiqona camp lancta X x
L. costata V

L. compressa

A lasmidonta nnrginata V

A. vir-idis XV
Sinrpsoniconcha ambiqua
Anodontc'ides ferussaci anus

Anodonta suborbicuZata V
X A. imbecilZis 1 1 0.1 X x
X A. grandis 5 5 0.4 XV V
X Strophitus unduZatus 1 1 0. 1 X V XV

11 l24' 0 1124' 100.0 29 422

Notes:

I See note 1, Exhibit 98.

2 A "hone" fragment of (2zalrazia fragosa recently was found at
Prairie du Chien in material dredged by the Corps in 1976
(M.F. llavlik, Malacological Consultants, La Crosse, Wisconsin,
personal communication). This discovery is included in the
If column total.

To the taxon totals should be added two PZiiptlo dYiZatata and
one T' ,Otcya al'zta collected by the Academy in 1977, hut not
recorded by Fuller (1978b).
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EXHIBIT 189

95. Prairie du Chien Commercial and Small Boat Harbors

Site data: Exhibit(s) 84

Map(s): Exhibit(s) 206, 248

A J T % R H

CurberZandia monodonta
Quadruta metanevra
Q. quadruZa
Q. noduZ~ata

Q. pustulosa
Tn togonia ve2'rucosa
CycZ-onaias tuberculata
Fusconaia f7-Lava

F. ebena
MegaZ-onaias gigantea

X Ambiema vZicata 4* 4 4.9
Pie thobasus cyphyus

Plleurobema co'da turn
Elliptio crassidens
E. dilatata
Ob liquaria refexa

Provtera alata
P. laevissirn
P. capax
P. purpurata

X Levtodea fragilis 1 1 1.2
L. -let)todon
E17Zivs aria lineolata
TrtmciZla trtincata

X T. donacifrrms 12 12 14.6
Obovar-- olw.'ar'-
Actinotaias zia'

*Small size and incompletely developed beak scullptiure of theLse juveniles
has prevented their unequivocal identificationi; some or all may be

Fusconaia Jlava.
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A J T % R H

Ligumia recta
L. subrostrata

X Carwicuiina parva 65 65 79.3
Lam~psi ~ie teres

L. higginsi
L. radiata siliquoidea
L. ovata ventricosa
Plagicia tr-iquetra

Arci dens con fragosue
Lasmiqona comp lanata
L. costata
L. compressa

A Zasrmidonta mzt'inata
A. viridis
Simpsoniconcha aznbiqvtz
Anodontoides ferus saci anus

Anodonta suborbicuiata
A. imbeceilis
A. grandis
Strophitus unduZiatus

4 0 82 82 100.0 0 0

Notes:
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EXHIBIT 190

96. McGregor

Site data: Exhibit(s) 85

Map (s) : Exh ibit (s) 206, 248

A J T % R H

Cunberiandia monodonta
Qluadula me tanevva

X Q. quadruZa 3 3 1.5
Q. nodulata

X Q. pustuiosa 9 9 4.5
Triztogonia v'errucosa
Cyc7.onaias tuberculata

X Fusconaict fiava 3 3 1. 5

F. ebencz
X Me galonasias qigantea 1 1 0.*5
X Ambiema plicata 163 163 81.1

Piethobasus cyphyus

Pleurobema cordatwn
E,iptio crassidens

X E. d(ilatata 2 2 1.0
X Obiiquazna refiexa 6 6 3.0

X Proptera aZata 1 1 0.5
P. iaevissima
P. capax
P. purr~urata

Leptodea fr-ziiis
L. lertodon
EUiipsaria lineciata
Trwcilia truncata

X T. doraci ,-ormrn s 7 7 3.5
X lbovamia .,,,7.u2zra 2 2 1.0

.4ctinonai.2Is ~2jc
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A J T % R H

Ligumia recta
L. a ubroet rata a
Carwiculina parva
Lcunpilis teres

L. radiata siliquoidea

L. cosata vnrcs

A asmidcna 2mpa tnata

cinsniona ani
Anoonoies frssc au

Anodonta suborbiculata

A. grcxndis
St-rophitus wnduZatus

Note 194 7 201 100.0 0 0
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EXHIBIT 191

97, Wyalusing Bend Light

Site data: Exhibit(s) 86

Map(s): Exhibit(s) 206, 249

A J T % R H

Clumberlandia monodonta
Quadrula me tanevra
Q. quadrula

X Q. nodulata 1 1 4.8

X Q. pustulosa 4 4 19.0
Tm. togonia werrucosa
Cyc lonaias tuberculata

X Fusconaia fl.ava 2 2 9.s

F. ebena
Megalonaias agantea

X Ambema plicata 9 9 42.9
FZethobasus cyphyus

Pleurobemna cordatwn
E'Zliptio crassidens
E. dilatata
Ob liquaria ref'O'exa

Proptera alata
P. laevissima
P. cavax
P. purpurata

Leptodea jfraqi Zis
L. lentodon
Mlipsaria lineolata
TrwzciZla trwzcata

X T. donaciforrts 1 1 4.8
X Obova->z olivaria 2 2 9.s

Actinonavas cam-inata
A. eL7ipsiforms
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A J T % R H

Ligurna recta
L. subrostrata
CaruyzcuZina parva
LcwpsiZis teres

X L. radiata siliquoidea 1 1 4.8
L. ovata ventricosa
PZaqio la tri-quetra

Arcidens con fraqosus
Lasmiqona comr' anata
L. costata
L. cornpressa

A Zasmidonta nrgrinata
A. viz-dis
SimTpsoniconcha amibigtua
Anodontoides ferussaci anus

Anodonta szuborbicualata
A. irnbeceis
A. grandis

X Strophitus unduZatus 1 1 4,.8

8 21 0 21 100.0 0 0

Notes:
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EXHIBIT 192

98. Nyalusing

Site data: Exhibit(s 87

NAap (s) :E xh ibit(s) 0 6, 24')

A J T R H

Cwnberlandia ronodonta
Qtuadru la me varevra

X 0quadrua 4 -1 6.6
X 0noduZcta 22 S.5

X0 pustu, 7 11.5
Tritcgonia - -rcs
Cyjclonaias ;,-berculata
Fusconaia [--ava

F. ebena

X ATW'ema r-c-ata 31 1308

X 0& 6~~ 9.8r~

X 1 1.6

L. Ler to4-)Y

X '. 40~cfr. 1 1 1.6
X, Cbou.ar-a yzi . 4 4 6.6

Actin'orai. v;
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A J T % R H

Ligwnia recta
L. subrostrata
Carunculina parva
Lampai lie teres

L. higginsi
L. radiata siliquoidea
L. ovata ventr-icosa
Plagiola triquetra

X Arcidens con fragosus 3 3 4 .9
Lasrnigona comp lanata
L. costata
L. compressa

A lasmidonta nw'ginata
A. viridis
Sinrpsoniconcha ar'bigua
Anodontoides ferus saci anus

Anodonta suborbiculata
X A. imbecillis 1 1 1.6

A. grandiis
Strophitus undulatus

11 61 0 61 100.0 0 0

Notes:
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EXHIBIT 193

99. McMillan Island

Site data: Exhibit(s) 88

Map(s): Exhibit(s) 206, 250

A J T % R H

Cwnber 7andia monodonta
Quadrula me tanevra

X Q. quadrula 19 19 8.4
X Q. noduLata 41 41 18.2

X Q. pustulosa 27 27 12.0
Tritogonia verrucosa
Cyclonaias tubercuZata

X Fusconaja 'Lava 13 13 5.8

F. ebena
X Megalonaias gigantea 1 1 0 .4
X Ambema plicata 58 58 25.8

P~ethobasus cyphyus

Pleurobema cordatzez
M~iotjo crassidens

E. di iat ata
X Obliquaria refliexa 10 10 4.4

X Proptera alata 1 1 0.4
X P. laevissima 2 2 0.9

P. capax
P. purpurata

X Leptodea fragilis 13 13 5.8
L. Zeptocdon
E'l liosaria Zinec Zata

X Truncilla truncata 2 2 0.9

X T. donaciforinis 14 14 6.2
X Obovaria oZivaria 10 10 4.4

Actinona jas carinata
A. eliuipsiformis
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A J T % R H

Ligzumia recta
L. subrostrata

X Coarw'cuina parva 4 4 1.8
X La'psitis teree 1 1 0.4

X' L. higginsi
X L. radiata siZiquoidea 6 6 2.7
X L. ot'ata ventr-icosa 1 1 0.4

Plagiola tr-iquetra

X Arcidens con fraqosus 2 2 -0. 9
Lasmi~gona conrp lcnata
L. costata
L. compressa

A lasmidonta nrrginata
A. vi ridis
Simpsoniconcha cambi ua
Anodontoides ferussaci-an us

Anodonta suborbicu~ata
A. imbeciltia
A. grandis
Stro phi tue undul'atus

19 225 0 225 100.0 0 0

Notes:

The St. Paul District's Corps mussel survey crew found a

living Higgins' Eye near McMillan Island in August 1980.
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EXHIBIT 194

100. Locks and Dam 10 Upper Approach

Site data: Exhibit(s) 89

Map(s): Exhibit(s) 206, 251

A J T R H

Cwnberlandia monodonta
Quadrula me tanevra

X Q. quadmd~a 5 5 13.5
X Q. nodulata 8 8 21.6

Q. pus tulosa
Tr-ite qonia verrucosa
Cyclonaias tuberculata

X Fusconaiz favz 3 3 8.1

F.ebena
Megalonaias gigantea

X Amblema plicata 15 15 40.5
Pie thobasus cyphyus

Pleurobema cord~ztum
El lip tio crass idens
E. dilatata

X Obliquar-ia rei7exa 1 1 2.7

Proptera allata
P. i.aevissimaz
P. caax
P. puzrpurata

Leptodea fraqiZis
L. leptodon
.Zlivsar-ia linec'7ata

X MTrunci1La truncata 2 2 S.4

X T. donaciformis 2 2 5.4
X Obovaria olivaria 1 1 2.7

Actinonaias carinata
A. ellipsiformis
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A J T R H

Liqumia recta
L. subrostrata
Carwiculina parva
Lczvrpsilis teres

L. higg-tnsi
L. radiata siliquoidea
L. ovata ventricosa
Pla gic Za tri que tra

Arcidens con fragosus
Lasm1iqona corptanata
L. costata
L. compressa

A Zasmidonta marqinata
A. viridis
Simpsc'niconcha ambigua
Anodontoides ferussaci anus

Anodonta su~borbiculata
A. imbeciltis
A. 9randis
Strophitus undulatue

8 37 0 37 100.0 0 0

Notes:
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Appendix D

Maps

Exhibits 195-251

This Appendix contains maps of the river reaches, navi-
gation pools, and individual sites surveyed by the Academy in
1977 through 1979. Exhibits 195 through 206 essentially are
redrawn from maps in the St. Paul District's Environmental
Impact Statement about 0 & M activities (USACE, 1974b). Ex-
hibits 207 through 251 essentially are photostats of the Corps
UMR drainage navigation charts (USACE, 1975).
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Exhibit 195

Study Area

The map is drawn to a scale too small for portrayal of all
prominent landmarks in the study area (e.g., rivers, locks and
dams, municipalities). The three-digit number in each rectangle
refers to one of the next 11 exhibits, in which that part of
the study area lying within the rectangle is drawn to a much
larger scale.

The one- and two-digit numbers refer to the following list
of landmarks, most of which were chosen for this map because
they are municipalities of special significance in this study
(a locks and dam installation is located there and/or much
field work was conducted in the vicinity).

1. Anoka

2. Minneapolis (Upper and Lower St. Anthony Falls Locks and
Dams)

3. St. Paul (Locks and Dam 1)

4. Savage

5. Stillwater

6. Hudson

7. Prescott (Locs and Dam 2 upstream)

8. Red Wing (Locks and Dam 3 upstream)

9. Maiden Rock

10. Lake City

11. Wabasha

12. Alma (Locks and Dam 4)

13. Minneiska (Locks and Dam 5)

14. Winona (Locks and Dam 5A)

15. Trempealeau (Locks and Dam 6)

16. Dresbach (Locks and Dam 7)

17. La Crosse
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18. Brownsville

19. Genoa (Locks and Dam 8)

20. Lansing

21. Lynxville (Locks and Dam 9 downstream)

22. Prairie du Chien

23. McGregor

24. Guttenberg (Locks and Dam 10)
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Exhibit 195

Study Area

/ WISCONSIN
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Exhibits 196-206

Upper Mississippi River Pools and
Minnesota, St. Croix, and Black Rivers

The next 11 maps portray the contents of the rectangles in
Exhibit 195 on a larger scale.

The larger, one-, two-, or three-digit numbers refer to
the Sites listed below. The smaller, underscored, three-digit
numbers refer to river miles evenly divisible by five, which
are portrayed by dots within squares. Other river miles are
indicated by dots. The 9-Foot Navigation Channel follows the
lines connecting the dots.

(The only exception to these remark5 involves RM 79S
between Locks and Dam 3 and Red Wing, Minnesota (Exhibit 200).
Mile 795 lies in a side channel, probably because the main
channel once was there, but later was relocated in order to
shorten navigation distance. As a result, between RM 790 and
800 there no longer are precisely 10 miles, and locations in
the modern channel that lie in that reach cannot be specified
in terms of river mileage unless a few tenths of a mile are
assumed not to exist. Fortunately, the Academy studied no sites
in this reach.)

Upper and Lower St. Anthony Falls and Locks and Dam are
represented by the respective acronyms USAF, LSAF, and L/D.
The directional arrows bear north.

The following list correlates the name and number of each
Site with the nwi-ber(s) of the exhibit(s) presenting map(s) ofthat Site.

Study Area 19S

Minnesota River 197, 207

1. Cargill 197, 207

2. Petersons Bar 197, 207

3. Route 1-35W Bridge 197, 207

St. Croix River 199

4. Stillwater 199, 208

S. Hudson 199, 209

6. Catfish Bar 199, 210
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7. Kinnickinnic 199, 211

Black River 203, 204

Upper Mississippi River 195

Upper St. Anthony Falls Pool 196

8. SOO Line Railroad Bridge 196, 212

9. Broadway Avenue and Plymouth Avenue
Bridges 196, 212

Lower St. Anthony Falls Pool 196

Pool 1 196

10.. Lake Street Bridge 196, 213

11. St. Paul Daymark 849.1 196, 213

12. Locks and Dam 1 Upper Approach
Construction 196, 198, 213

Pool 2 198
13. Smith Avenue ("High") Bridge 198, 214

14. Robinsons Rocks 198, 21S

15. Nininger 198, 216

Pool 3 199

16. Vermillion River 199, 216

17. Hastings Small Boat Harbor 199, 216

18. Prescott 199, 217

19. Pine Coulee 199, 217

20. Truedale Slough 199, 217

21. Four Mile Island 199, 217

22. Big River 199, 218

23. Morgan Coulee 199, 219

24. Coulters Island 199, 219

25. Below Diamond Bluff 199, 219
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Pool 4 200, 201

26. Above Trenton 200, 220

27. Trenton 200, 220

28. Cannon River 200, 220

29. Red Wing Commercial and Small Boat
Harbors 200, 220

30. Red Wing Highway Bridge 200, 221

31. Bay City Small Boat Harbor 200, 222

32. Bay City Commercial and Recreational
Sites 200, 222

33. Wacouta Point 200, 222

34. Lake City Small Boat Harbor 200, 223

35. Reads Landing 201, 224

36. Wabasha Small Boat Harbor 201, 224

37. Crats Island Bank Repair 201, 224

38. Teepeeota Point 201, 225

39. Grand Encampment 201, 225

40. Beef Slough 201, 225

Pool 5 201

41. Locks and Dam 4 Lower Approach 201, 226

42. Mule Bend 201, 226

43. Head of Island 42 Bank Repair 201, 226

44. West Newton 201, 227

45. Weaver Bottoms Complex 201, 228

46. Locks and Dam 5 Culvert Construction 201, 202, 229

Pool SA 202

47. Locks and Dam 5 Lower Approach 202, 229

48, 49, 50. Island 58, Island 58 Bank
Repair, and Fountain City 202, 230
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51. Fountain City Service Base 202, 230

52. Fountain City Small Boat Harbor 202, 230

53, 54, 55. Betsy Slough, Betsy Slough Bank
Repair, and Wilds Bend 202, 230

56. Locks and Dam 5A Upper Approach 202, 231

Pool 6 202

57. Locks and Dam 5A Lower Approach 202, 231

58. Winona Commercial Harbor and Small
Boat Harbors 202, 232

59. Winona Lower Railroad Bridge 202, 232

60. Gravel Point 202, 232

Pool 7 203

61. Locks and Dam 6 Lower Approach 203, 233

62. Richmond Island 203, 233

63. Queens Bluff 203, 233

64. Locks and Dam 7 Upper Approach 203, 234

Pool 8 204

65. La Crosse Railroad Bridge 204, 235

66. Ilingen Island Bank Repair 204, 236

67, 68. Sand Slough and Sand Slough Bank
Repair 204, 236

69. Root River 204, 237

70. Picayune Island 204, 237

71. Above Brownsville 204, 237

72. Brownsville 204, 238

73. Crosby Slough 204, 239

74. Warners Landing 204, 239

Pool 9 205
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75, 76. Island 126 and Head of Island 126
Bank Repair 205, 240

77, 78. Twin Island and Head of Twin
Island Bank Repair 205, 240

79. Below Twin Island 205, 240

80. Battle Island 205, 241

81. DeSoto 205, 242

82, 83. Above Indian Camp Light and Mouth
of Hummingbird Slough Bank Repair 205, 243

84. Indian Camp Light 205, 243

85. Lansing Upper Light 205, 243

86. Lansing Small Boat Harbor 205, 243

87. Atchafalaya 205, 244

88. Crooked Slough Cut 205, 245

89. Locks and Dam 9 Upper Approach 205, 246

Pool 10 206

90. Locks and Dam 9 Lower Approach 206, 246

91. Hay Point Bank Repair 206, 246

92. Jackson Island 206, 247

93. Mississippi Gardens 206, 247

94. Prairie du Chien East Channel 206, 248

95. Prairie du Chien Commercial and Small
Boat Harbors 206, 248

96. McGregor 206, 248

97. Wyalusing Bend Light 206, 249

98. Wyalusing 206, 249

99. McMillan Island 206, 250

100. Locks and Dam 10 Upper Approach 206, 251
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Exhibit 196

Upper Mississippi River Sites 8-12

COON RAPIDS

888

MINNEAPOLIS 86

85 5 .

9
U SA F.

L/D 0 . S A F/ ,~PIL

ST. PAUL

10

MINNEAPOLIS

1 12 -

L/ D 1
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Exhibit 197

Minnesota River Sites 1-3

SAVAGE* R IVE R

2 1<

3 5

Blac Do Lae /2,0SHAKOPEE *Rice

Black DogLake

Grass

NSOA 20K
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Exhibit 1-)S

142

ST. PAUL

13

LID 2 S 4 T.PA UL

INVER GROVE
0 ~ ~Pigs Eve

o NEWPORT
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Exhibit 199

St. Croix River Sites 4-7

Upper Mississippi River Sites 16-25

PA I S S I S S I P PI

R IVE R
U'' 19

TILLWATER
20

2AFTON

RV I VE

K IN N IC-

1 23 24 7 RI VER /1

0

a00 25 5 HUDSON

S T.-

CROIX RIVEW.

19

HAST INGS
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Exhibit 200

Upper Mississippi River Site; T6-b.:
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Exhibit 201

Upper Mississippi River Sites 35-46
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Exhibit 203

Upper Mississippi River Sites 61-64
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Exhibi~t
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Exhibit 206

Upper Mississippi River Sites 90-100
, L/D
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Exhibits 207-251

Sites

In the following 45 Exhibits the 100 Sites surveyed ;urin7
this project are depicted on the same scale as is used or .-
Corps navigation charts (fUSACE, 1975).

The upper and lower limits of a Site are represented by
dark bars across the navigation channel and its borders 'n sc:re
cases the entire breadth of the river is included). Each t
is given the same number used for it in Exhibits 1-6 throuth 2

Approximate areas of mussel beds brailed bv the \ cademv
during the study ceriod are indicated. Por the ruruc.ses
report, mussel "beds" are those few populations that, in
Principal Investigator's opinion, were substantiali!. more
soecies- and individual-rich than all other study area ,ozuia-
tions. This subjective criterion is used in the absance Ot
preferable alternatives (see Brice and Lewis, 127); Krumho:z
et al., 1970; Cvancara, 1972). 3ecause of temporal constraint5,
divine .,i order to verify the limits and densities of beds .,as
not conducted. Consequently, neither size- nor age-class
structure is known for any of them. However, the comparatlie
representations of the species in each can be anproximateiv
inferred from data in Appendix C. Beds occurred at only four
formal study Sites in the St. Paul District: Hudson Railroad
Bridge (St. Croix River), Har Point Bank Repair, Prairie Cu
Chien East Channel, and McGregor (all three in Pool I0>; t'ie
relevant Appendix ,' data are in Exhibits 94, 1S, L38, and
190, respectively. One other bed in the District is known to
the Principal Investigator: the Whiskey Rock bed below Lans inc,
Iowa, in Pool 9, slightly outside the nearest Site see 3'(~t
243). According to commercial clammers, there are others, 7ut
only in Pools 9 and 10 (personal communications).

The portrayals of mussel beds necessarily , . , r.
(and in some lnstances vague] because divinz i-n order to ,
their peripheries was not conducted and/or because reportsriv
not been specific on this point.

Mussel beds are indicated by asterisk(s) or dotted lins.
Arrows are used to draw the reader's attention to them. keds
are shown on pages 237, 302, 310, 321, 324, and 32o. ,et
much of the Prairie du Chien Past Channel floor is one ot
mussel bed i.page 326).
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Exhibit 207

1. Cargill
'Petersons Bar

3. Route I-35W Bridge
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Exhibit 208

4. Stillwater
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Exhibit 209

5. Hudson
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Exhibit 210

6. Catfish Bar
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Exhibit 211

7. Kinnickinnic
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Exhibit 212

8. SOO Line Railroad Bridge
9. Broadway and Plymouth Avenues Bridges
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Exhibit 214

13. Smith Avenue ("High") Bridge
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Exhibit 21S

14. Robinsofls Rocks
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Exhibit 216 I

16. Vermillion River .

17. Hastings Small Boat Harbor/
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Exhibit 218

22. Biga River
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Exhibit 22-0

26. Above Trenton
27. Trenton
28. Cannon River
29. Red Wing Commiercial. and Small Boat Harbors
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Exhibit 221

30. Red Wing Highway Bridgte
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Exhibit 222

31. Bay City Small Boat Harbor
32. Bay City Commercial and Recreational Sites
33. Wacouta Point

0 31

32,,

33~ -

3 0



Exhibit 223

34. Lake City Sm'all Boat Harbor
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E-xhibit 226

41. Locks and Damn 4 Lower Aporcach
42. Mule Bend
43. Head of Island 42 Bank ,Repair
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Exhibit 227

44. West Newton
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Exhibit 229

46. Locks and Dam 5 Culvert Construction
47. Locks and Dam 5 Lower Approach
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Exhibit 231

56. Locks and Darn 5A Upper Approach

57. Locks and Dam SA Lower Approach
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Exhibit 23]

D-3. WVinona Commercial Harbor and Small Boat Harbr
59. WKinona Lower Railroad Bridge
60. Gravel Point
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Exhibit 233

61. Locks and Damn 6 Lower Approach
62. Richmond Island
63. Queens Bluff
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Exhibit 234

64. Locks and DaM 7 Upper Approach
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Exhibit 235

65. La Crosse Railroad Bridge
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Exhibit 23t3

66. iiin-en IsI~lan Bank, Renair
67. Sand Slou.i
DS. Sand Slouoh Bank R epair
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Exhibit 237

69. Root River
70o. Picayune Island
71. Above Brownsville
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Exhibit 2-33

72 Brownsville
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Exhiibit 239

73. Crosbv Slough

74. Warners L'anding
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Exhibit 241

30. Battle Island
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Exhibit 242

18. DeSoto
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Exhibit 244

37. Atchafalaya
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Exhibit 245

38. Crooked Slough
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Exhibit 247

92. Jackson Island
93. Mississippi Gardens
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Exhibit 248

94. Prairie du Chien East Channel
95. Prairie du Chien Commercial and Small Boat Harbors
96. McGregor
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Ex<hibit 249

97. Wyalusing Bend Light
98. Wyalusing
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Exiiibit 250

99. Mc~lillan TIsland
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Exhibit 2151

100. Locks and Dam 10 Upper Approach
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Appendix E

Illustrated Key to Taxonomic Identification

of Upper Mississippi River Recent Species-Group

Mussel Taxa

(Exhibits 252-299)
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Purpose of the Key

The following key to Recent Upper Mississippi River mussels
is designed to facilitate identification of legally protected
and other rare mussel taxa without killing the specimen. These
rare taxa appear in early couplets to permit an investigator
more rapidly to establish whether he or she has encountered such
a species.

Identifying mussels is difficult because they have few
characters and character-states in comparison to many other
macroscopic organisms, such as arthropods (insects, crustaceans,
etc.). It is even more difficult to identify Zivlna mussels,
because dentition and many soft-tissue features normally are
hidden by the valves. As perhaps originally advanced by Fuller
(1971), however, freshwater mussels usually can be identified
alive if the investigator is thoroughly familiar with the fauna
under study, including aspects of the species' soft tissues. if
a living mussel is left undisturbed in a vessel of habitat water,
its valves eventually will open, and the mantle apertures, post-
basal mantle margin, and marsupium can be observed. The follow-
ing key depends chiefly upon these features and the outer sur-
face of the adult shell. However, some specimens are hard to
identify under any circumstances: examples include deformed
animals and the males of certain taxa. Consequently, the key is
extensively illustrated. Most identifications can be made simply
by examining the figures. Especially because UNR mussels are a
small fauna of macroscopic animals, the investigator can (and
should) soon be able to recognize all 50 species-group taxa on
sight.

No key can serve all conceivable goals equally well. By
concentrating on identification of living organisms, this key,
for example, is less useful in identifying empty shells. Once
again, however, the illustrations alone probably will permit
accurate (though perhaps not rapid) identification. Also, Duch
strictly conchological information occurs in the key. Thus the
key will be of some service to the beachcomber and the ethno-
nalacologist, as well as the neontologist.

This key is essentially artificial, i.e., it is a pragmatic
tool of identification and thus stresses morphological similari-
ties rather than natural relationships among taxa. Taxa do not
"key out" in phylogenetic order. The illustrations, however, are
in the phylogenetic order of Appendix A, Exhibit la.

Mussel Biology Renuired For [ise of the Key

A mussel can be "relaxed" in two senses: either it has oeen
stupefied prior to fixation of its soft tissues, or it isrel: xin,



(in the usual sense) underwater in nature or in a laboratory
setting better suited to observation, in any event, the
observer whose goal is taxonomic identification must concen-
trate on three regions of the mussel's soft tissues (as opposed
to the shell, which, also, is considered below). These three
are the gills, the postbasal mantle margin, and the mantle aper-
tures. These soft-tissue regions and their features, plus char-
acteristics of the shell, are illustrated in the accompanying
semi-diagrammatic drawings. Taxon-specific identification fea-
tures are shown in the exhibits that follow the taxonomic key.

Like most bivalve mollusks, a freshwater mussel has two
gills, one hanging in the mantle cavity on each side of the
Eod-y The gills have important functions in mussel nutrition,
respiration, and reproduction; gill structure involved in repro-
duction is important in taxonomy. Each gill is divided into two
apposing, unequal leaves, the inner and outer demibranchs. The
marsupium is that portion of the gills that incubates the mussel
larvae (glochidia). The morphology of the marsupium can be very
important in taxonomy.

The Unionidae of the UMR exhibit several types of marsupia.
In the tetragenous condition the marsupium occupies the entirety
of both gills (i.e., all four demibranchs). The homogenous type
of marsupium occupies the entirety of the outer demibranchs only.
The heterogenous marsupium is more or less restricted to the
postbasai portions of the outer demibranchs. In the mesogenous
condition the marsupium consists of sacs extending below the
middle of the ventral margin in the outer demibranchs. The
diagenous marsupium is, in effect, a variant of the homogenous
type in which the oval (egg) and larval (glochidial) masses lie
perpendicular to the apposing walls of the outer demibranchs.
There are other types of unionid marsupia, but they are not found
in the UMR fauna.

Otherwise similar mussels from the UNIR often can be sepa-
rated by using marsupial types as discriminants. This tool is
powerful when it can be used. towever, it is often impossible
readily to discern marsupial type unless the mussel is gravid
(i.e., "charged" with eggs (i.e., ovigerous) or glochidli-(T-Ke.,
larvigerous)), and gravidity ordinarily is a seasonal phenomenon
that varies according to the taxa in question. In any event,
the distribution of marsupial types among IJMR naiad taxa follows
as an aid in identification.

Marsupium Type Taxa

tetragenous Margaritiferinae

tetragenous Ambleminae: Amblemini
(except Cc[An ai ), plus
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Marsupium Type Taxa

homogenous Ambleminae: Elliptionini
(except Fusconaia), plus
Cyclonaias

mesogenous Ambleminae: Lampsilini:
Obliquaria

heterogenous Ambleminae: Lampsilini
(except Obliquaria)

homogenous Anodontinae (except
Strophitus)

diagenous Anodontinae: Strophitus

This table shows unequivocal relationships between and among
mussel taxa and marsupial character-states. The relationships
are clearcut and thus very useful in theory, but they are hard
to use in practice because the investigator's specimen(s) may
or may not be gravid and because gravidity can be hard to
detect, especially by the naked eye and in the case of the
homogenous marsupium.

Features of the postbasal mantle margin 'PbMM) are consis-
tently more useful in taxonomy thFan are t'hose of the marsupium.
The key issues are whether or not the PbMM is broad and/or
papillose. Both states are considered advanced; in more primi-
tive mussels papillation and/or great breadth of the PbMM does
not occur. Broad and/or papillose PbMMs are confined to the
Ambleminae: Lampsilini: Heterogenae. Seemingly anomalous
instances of broad PbMM occur in other groups where large
arborescent papillae require breadth of mantle margin as sub-
strate for muscuature that controls movement of such papillae;
examples include the genera Cumberlandia, Orthonymus, and
Plethobasus, plus, perhaps, the heterogenous species Proptera
purpurata (which is essentially extralimital to the UMR). In
two UMR genera, Carunculina and Lampsilis, there are special-
ized PbMM features: caruncles (single, colorful, enormous papil-
lae on each side of the body) and flaps (single, large, color-
fui, fish-shaped structures on eac siJe of the body).

Specialized features of the PbMM (e.g., breadth, papilla-
tion, caruncles, and flaps) usually vary according to sex and
season. Breadth and papillation are common to both sexes, but
ordinarily are better developed in the female, especially when
she is gravid. Caruncles and flaps are peculiar to the female
and may be better developed during gravidity. There can be
mystifying exceptions to these "rules". For instance, the
degree of flap development can be similar in both sexes of a
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given species of Lw'wiLiu, and the flaps of otherwise distinct
species in this genus can greatly resemcile each other. Such
phenomena can, of course, be results of undetected hermaphrodit-
ism and/or sybling species. A somewhat more defined example is
the occurrence of the caruncle in Car'unoi ,In z, for which this
structure is diagnostic. lilcmaphroditism is widespread in this
genus (van der Schalie, 1970), and the Principal Investigator
observed several gravid C. ,aivz from the mussel beds opposite
Winona, Minnesota, that lacked caruncles. Histological analysis
of gonadal tissue may or may not reveal a dominant sex in such
individuals. In any event, it is clear that sexual features can
be unstable and thus sometimes an uncertain basis for taxonomic
determinations.

Features of the mantle apertures function as taxonomic dis-
criminants that, in the Principal Investigator's experience, do
not vary seasonally or according to the sex of the individual
mussel. At the posterior end of a mussel the apposing mantle
margins are somewhat constricted in order to form two openings
through which the external, aquatic environment can interact with
the internal environment within the mantle cavity of the animal.
This mantle constriction creates the incurrent and excurrent
mantle apertures. Inward through the lower, incurrent aperture
flows water 5earing food and oxygen. Outward through the upper,
excurrent aperture flows a stream bearing the mussel's wastes
(and usually, in season, the glochidia released by females).

The incurrent mantle aperture is never blocked by cohesion
of the apposing mantle margins (or by other morphological means),
but the excurrent aperture usually is abbreviated to some extent.
The excurrent aperture usually is subdivided into anal (lower)
and supra-anal (upper) portions by a suture betweent-Te apposing
mantle margin:;. This subdivision is regarded as an advanced
trait because it increases the force with which matter (including
wastes and glochidia) is expelled from the parent. Lxpulsion of
wastes is an obvious necessity; more efficient propulsion of
glochidia increases the chance, that mussel larvae may infect a
host fish. If it is not subdivided, the excurrent aperture is
termed entire.

After completing metamorphosis from the glochidial stage as
a parasite on the host fish, the juvenile mussel excysts and
settles to the waterway bed. It is very small (perhaps a centi-
meter in length) and usually sculpted. As the mussel grows, the
juvenile shell becomes part of the beaks (umbos or umbones) of
the adult shell, and its sculpture 1s1called the beak sculpture.
Because the adult shell thus includes the juvenile--- shell, a dis-
tinction is made in the key between the juvenile shell and adult
shell growth. The distinction is important in cases where the
b-eaksculpture is neoteinic, i.e., it continues onto the adult
shell growth. This and other features of the beak sculpture
(including its absence, if that is the case) are important taxo-
nomic discriminants. Because the beak sculpture occupies the
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oldest part of the shell, however, it is most subject to erosion
and/or corrosion and thus cannot be detected on many specimens.
For this reason beak sculpture as a discriminant is avoided in
the key wherever possible.

In its simplest form beak sculpture consists of a few short,
low, concentric ridges, straight or curved, whose ends angle
rather sharply toward the dorsal shell margin. At these angles
the ridge often is swollen. Later, younger ridges (i.e., those
farther from the dorsal shell margin) may consist only of these
swellings. Where the beak sculpture is neoteinic, these swell-
ings continue onto adult shell growth as two diverging rows of
tubercles, whose size varies directly with increasing distance
from the dorsal shell margin. In some mussel groups (notably
Anodontinae), the beak sculpture ridges curve Lpward at their
midpoints. The result is a series of curved W's; the swellings
or tubercles are at the apices of the V's that form the W's.
This type of beak sculpture is called double-looped. In most
beak sculpture the ridges are essentially parallel to the dorsal
shell margin, but in some groups (notably Carunculina) they
clearly are at an angle to the dorsal margin. This is oblique
beak sculpture.

The sculpture on adult shell growth may be a continuation
of simplified beak sculpture, as already noted, and/or it may
include peculiar elements. These are of three types: tubercles,
ribs, and plications.

Tubercles may be pointed, rounded, or shelf-like (lamellar).
Large, rounded tubercles are called knobs.

Ribs are radial (i.e., extending from the beak to the shell
marginT ,low ridges. Ribs usually are interrupted, i.e., they may
not extend continuously from beak to margin.

Plications or plicae (adjective: plicate) are large, long,
rather high ridges tat run more or less subparallel to the
dorsal and ventral shell margins. Plicate UMR genera are AmbLema
and Megalonaias.

Adult shell growth can be divided into several taxonomically
meaningful regions. Dorsal, ventral, anterior, and posterior mar-
gins of the shell conventionally are recognized even though the
point where one margin ends and the next begins can be very
unclear. The region where the posterior and ventral margins join
is called ostbasal. The postbasal margin of the shell and/or
soft tissues especially the mantle margin) is taxonomically very
important.

The mantle apertures are at the posterior end of a mussel.
The animal's foot is at the anterior end. The anterior end is
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buried in the riverbed when the mussel is alive; the posterior
end protrudes into the water column. In the illustrations of
mussels following the key (i.e., Exhibits 252-299) and in tbh
text-figures (unless otherwise indicated) the posterior end is
to the right in drawings of shells by Fuges and Whiting; to the
left, in drawings by Call, Pilsbry, and Tottenham (the artists
are discussed below).

The topography of the shell usually exhibits useful iden-
tification features. On the inner shell surface these are
limited to the hinge plate and dentition. The hinge plate is
the more or less -a-ii- strong part of the shell along its
dorsal margin. The pseudocardinal teeth are on the hinge plate
beneath and/or slightly before the be-as. The lateral teeth lie
along the plate behind the beaks and subparallel to the dorsal
margin. The interdentum is the part of the hinge plate between
the pseudocardinal and lateral teeth. Variation in the dentition
provides stable taxonomic discriminants. The edentulous hinge
plate lacks both pseudocardinal and lateral teeth. Alterna-
tively, only the laterals may be absent. Except in occasional
diseased individuals the pseudocardinals are never absent unless
the laterals, also, are lacking. In other words, the dentition
can exhibit one of three states: absent, only pseudocardinals
present, and fully dentate. These variations are not used in
the key, because its primary objective is identification of liv-
ing mussels, and in order to examine the dentition of a living
specimen one inevitably kills it.

The outer surface of the shell exhibits several regions.
The anterior and posterior margins of the beak extend toward
the ventral margin of the shell in two ridges. The anterior
ridge is weak and does not extend nearly so far as the shell
margin, but the posterior ridge is conspicuous and reaches the
postbasal margin. The anteiior sl(e (a poorly defined area)
lies between the anterior shell margin and the anterior ridge;
in contrast, the posterior slope is well defined and lies
between the posterior sheTl margin and the posterior ridge. It
often is sculpted with tubercles and/or ribs.

Both the anterior and posterior ridges may b? conspicuous
if the beak sculpture continues far onto adult shell growth. In
this case, one of the radial rows of tubercles in the neoteinic
sculpture lies along the anterior ridge, the other, along te
posterior ridge. Only in such a case (as in the genera Quadrula
and Arcidens) can the existence of the anterior ridge be fully
appreciated.

The area bounded by the beak, the anterior and posterior
ridges, and the ventral shell margin is the disc. It ordinarily
is a poorly defined, undecorated region, but,7- the anterior
ridge is conspicuous, the disc is easily recognized. In some
species the disc is depressed and forms a broad, shallow furrow,
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the sulcus. The sulcus usually involves a concave depression
in tne lateral outline of the ventral shell margin. Ua r uc
quadrula is the best example of these phenomena.

The Artists

This appendix is illustrated by text-figures and by Exhilits
252 through 299. The Principal Investigator drew and initialed
the text-figures, which are essentially diagrammatic (and bear
the logo "slhf") . The drawings in the exhibits are life-like and
very accurate. They were created by several artists, living or
deceased: Call, Fuges, Pilsbry, Tottenham, and Whiting.

R. Ellsworth Call was perhaps the foremost student of mid-
western freshwater mollusks during the latter Nineteenth Century.
Much of his work is of a calibre that was somewhat anead o his
time; he deserves to be considered a malacologist, not a con-
chologist. Several of Call's monographs are included in the
bibliograohy of Fuller (1978b) and/or the jresent recort because
of their bearing on UMR naiades. In addition, Call was a master
scientific illustrator. His drawings that are used below are
from Call (1895). They are reproduced without change (except
such alteration as occurs in the Dhotostatic process) and with
the permission of the Academy of Science of St. Louis. Call
signed each of his drawings with one of several characteristic
logos (( , Call, R.E.C.). These have reproduced badly in the
exhibits; consequently, Call's work is identified by "rc"

For 15 years, Mary Fuges has been a staff artist with the
Academy of Natural Sciences of Philadelphia and has been a bio-
logical illustrator at several other institutions in this coun-
try and abroad. She created most of the mussel illustrations
for the key, plus all of the drawings on the UIR naiad illus-
tration poster that the Academy produced for the Corps and the
Fish and Wildlife Service (Fuller et al., 1980). All her work
in this report is signed "Nw I.

Henry A. ("Harry") Pilsbry may have been the finest ma~a-
cologist that this country has produced. Certainly, the volume
of his published work is rivaled only by W. H. Dall's (Boss et
al., 1968) and probably never will be equaled or surpassed
(Clench and Turner, 1962). Much of this productivity was accom-
plished during Pilsbry's many decades as head cf the Department
of Mollusks at the Academy of Natural Sciences of Philadelphia.
In his youth Pilsbry was a colleague (and perhaps a protet7) of
R. E. Call. He contributed some drawings to Call's (IS9i
"Unionidae of Arkansas"; a few are included in the exhibits that
follow the taxonomic key (below). Pilsbry's logo on these
drawings is "Pilsbry, del." in minute handscript that reproduzes
poorly in the photostatic process. Therefore, his drawinzs .. ed
nere are identified by "hp". As in the case of Call's drawinzs,.
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Pilsbry's work is reproduced without purposeful alteration and
with the permission of the Academy of Science of St. Louis.

John L. Tottenham prepared most of the drawvings in 3ut-ch'

(1973, 1975) pioneering manuals of Recent Nearctic mussel i e1n-

tification. Tottenham did not sign this work, so the s,mbol

is used to identify those of his drawings that are reproduce] n

this report. Permission for this use was given by J. B. Burn.

Diane Whiting is a freelance scientific illustrator who

resides in Stacy, Minnesota, and contributed drawings of mussel
shells to Fuller (1978b) and the present report. ier work is
signed with the logo "DW".

Further Aid in Identification

There are several excellent sources of further descrii)tion
and illustration that complement this key and its drawings .in
thus serve to improve one's understanding of the taxonomy, cis
well as the biology, of UMR naiades. These include Baker L ,S,
1928), Burch (19-3, 1975), Call ;'1895), Coker 1)19)), Eddy and
Hodson (1950), Fuller et al. (1980), Havlik (19-S , .ahiak
(1979), Murray and Leonard f1962), Parmalee (196- , Starrett
(1971), and Valentine and Stansberv (1971). In most cases, the
more recent of these references are the better illustrated,
employ the more up-to-date taxonomy, and are the m.ore available,
both in libraries and for sale. To the best of the Principal
Investigator's knowledge, the works by Burch (195), Fuller et
al., Mathiak, Murray and Leonard, Parmalee, and Starrett are in
print and can be secured from their respective publishers. In
addition, one should be able to find at least some of these
sources in public and/or institutional libraries tn the UMIR
valley (the list of such repositories of this report that
appears early _n this Volume is of some guidance in this
respect).

These 14 references are perhaps the best to re had it
present for identification of ULMR naiades, above and beyond the
following key, but they do exhibit various strengths and .seak-
nesses.

Baker's (1898, 1928) monographs are profuselyv illustrated,
and his descriptions of species-group taxa that he honored ire
lengthy and detailed, but his nomenclature understandabl" i s
out-of-date, especially because Baker had a stronc tendency
toward the creation of needless subspecific names.

Burch's (1973, 1975) monographs are uniquely comprehen'ive
and are illustrated with uncommonly exquisite dr',is most
of which usefully depict typical shells). The value o" burc'
work is lessened for the non-specialist because )ii identirica-
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tion keys are natural, i.e., at least in their early couplets
they depend upon phylogenetic discriminants. This approach is
entirely proper, especially for the needs of the investigator
who already is well versed in naiadology, but the uninitiate will
not be well served by couplet-choices that concern, for example,
characteristics of the charged marsupium, which are hard to
observe and are evident only seasonally.

Call's (1895) paper is among the very few works devoted
principally to UMR naiades. His illustrations are perhaps the
best that ever have been done of mussel shells, but many of the
relevant species were not drawn. Moreover, Call's descriptions,
though elaborate, are exclusively conchological, and his mono-
graph is very hard to locate today.

Coker (1919) published some of the best, photographic
figures of UMR mussels that are available. The plate (XIV)
that includes the Endangered Lampsilis higginsi was omitted
from some copies, however, and the figure of Cumberlandia
nonodonta (Plate XXIV) is mislabeled Margaritana mrargaritifera.
Coker's paper is additionally remarkable because it offers one
of the few published illustrations of Quadrula fragosa (Plate
VII, figure c).

Eddy and Hodson (1950) provided a good mussel key. Their
book has been a staple in college biology courses for years and
is widely available.

Fuller et al. (1980) is a two-part wall poster describing
and illustrating all species-group UMR mussel taxa that the
Principal Investigator recognized as members of this fauna in
early May of this year. D. H. Stansbery (OSU, personal communi-
cation) has since confirmed two further species, Quadrula fra-
gosa and Pleurobema sintoxia, whose identifying features are
discussed below. The poster is available from USFWS, Region III,
and USACE, St. Paul District, the sponsoring agencies.

Havlik (1978) and Mathiak (1979) offer excellent color
photographs.

Murray and Leonard (1962) is an almost model handbook and
field guide to much of the UMR mussel fauna. Their illustra-
tion of the Endangered Proptera capax shows an atypical speci-
men, which may not be a Fat Pocketbook at all.

Parmalee's (1967) handbook is the superior because it
treats a higher proportion of the UMR fauna.

Starrett's (1971) has fine color photographs and includes
perhaps the best extant discussion of Lampsilis higginsi and
its close relatives (but see Buchanan, 1979a).
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The paper by Valentine and Stansberv (19-1) deals '4th a
fauna that is somewhat extralimital to the UIR, but its taxo-
nomic key, among the best available, is still very useful for
identifications elsewhere in the Mississippi basin. Their
work also explains the correct classification of ?ro -'r.
laezissima, which some writers continue Lo misplace in -

In addition to these primary sources of aid in UMR naiad
identification there are numerous secondary references that
have a more limited bearing on this fauna: Athearn and Clarke
(1962), Baker (1922), Call (1900), Clarke (1973), Clarke and
Berg (1959), Clench (1959), Cvancara (1970), Drew (1S90),
Goodrich (1932), Heard (1968), La Rocque (1966-1970), Marshall
(1890), Ortmann (1919), Pennak (1953), Robertson and Blakeslee
(1948), Scammon (1906), Stein (1962), van der Schalie i1 ,
and Walker (1913). This rather large number f!9 of reierences
is mentioned in order to improve one's chances or finding at
least some of them and because several of them offer peculiari-
ties that are worth emphasizing here.

Call (1900), La Rocque, and Ortmann treated a large frac-
tion of the UMR naiad fauna. These works, plus Athearn and
Clarke, Clarke, Clarke and Berg, and Cvancara, are unusually
well illustrated. Marshall's paper is included in this selec-

tion because of his unparalleled drawings of beak sculpture.

About one-third of UMR species-group mussel taxa have been
sole subjects of individual studies, some of which are of value
in identification. These taxa and the corresponding studies
are alphabetized below.

Actinonaias ellipsiorm-'s--van der Schalie and van der
Schalie (1963).

.4mblema plicata--Fikes and Tubb (1971), Imlay (1972),
Stansbery (1970), Stein (1968).

Anodonta grandis--Downing (1902), Penn (1939).

A. imbeillis--Allen (1924), Fuller and Hartenstine
(1980), Heard (1975), Tucker (1927, 1928).

A. suborbiculZata--Schuster (1978).

Anodontoides ferussacianus--Edgar (1965), Harman (1970).

Carunculina parva--Call (1396), Mermilliod (1973).
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CumberZandia monodonta--Stansbery (1966)

Lampsiiis higgi-nsi--Grier (1921).

L. ovata ventricosa--Cvancara (1963), Grier (1926b),
Kraemer (1970), Welsh (1961).

L. radiata siliquoidea--Blystad (1923), Counts (1977),
Harvey (1969), Tedla and Fernando (1969).

Ligumia subrostrata--Bereza et al. (1976), Dietz (1974).

Plagiola triquetra--Johnson (1978).

P7eurobema cordatum complex--Badman and Chin (1973), Chin
(1972), Yokley (1972).

Pro-Dera laevissima--Coker and Surber (1911).

Quadrula quadrula--Neel (1941).

Strophitus unduZatus--Ellis and Keim (1918).

Tritogonia tuberculata--Jones (1926). [Some of the soft-
tissue description is inaccurate.]

Taxa Not in the Key

Fifty species-group freshwater mussel taxa presently are
known to have been recorded from the UMR: 47 of these are treated
in the following taxonomic key. The other three species are
Lasmigona uompressa, QuadruZa fragosa, and Pleurobema sintoxia.

The key was completed during a period when the Principal
Investigator was determined to excise Lasmigona compressa
(Exhibit 291) from this report on the grounds that its single,
possibly equivocal UMR record does not warrant the species'
inclusion. This standpoint has since been reversed: the Creek
Heelsplitter remains in the report and was treated by Fuller
(1980b) and Fuller et al. (1980). This species "keys out"
with Anodonta imbeciLZis (couplet-choice 38b) 's long as the key
is in its present form. L. compressa strongly resembles its
congener L. costata, but lacks the latter's sculptured posterior
slope (see, e.g., Fuller et al., 1980).

The presence of Quadrula fragosa in the UMR was claimed by
Havlik and Stansbery (1978) and was verified by them earlier this
year in the Principal Investigator's presence. Coker (1919:
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Plate VII, figure c) published an excellent photograph of this
species' shell. The False Mapleleaf seems to key out as Mapieleaf,
Q. quadrua (couplet-choice 9a), but its soft tissues are undescribed,
so its passage through couplets 1 through 8 cannot be evaluated.
Q. quadrula differs from . fraaosa most noticeably in that the
latter's posterior slope is alate and much the more tuberculate.

PLeurobema sintoxia, Round Pigtoe, differs from Pink Pigtoe,
P. rubrum (couplet-choice 6b), by being much more nearly subcircular
in lateral outline of the shell.

Text-Figures

The following captions and legends introduce 11 labeled
text-figures that illustrate morphological features discussed
above and used as discriminants in the key (below). The figures
are semi-diagrammatic.

Figure 1. Left valve, lateral view.

Figure 2. Right valve, lateral view, complete dentition.

Figure 3. Right valve, lateral view, incomplete dentition.

Figure 4. Lateral view of an animal whose left valve has
been removed and whose left mantle sheet has
been removed along the heavy line.

Figure 5. Lateral view from the left of a Lampsi>is ex-
hibiting features of the posterior and post-
basal mantle margins.

Figure 6. Tetragenous marsupium, lateral view from the
left. Note that in both demibranchs the inter-
lamellar septa are closely and about equally
spaced.

Figure 7. Homogenous marsupium, lateral view from the left.
Note that in the outer demibranch (od) the inter-
lamellar septa are spaced about twice as closely
as in the inner demibranch.

Figure 8. Mesogenous marsupium, lateral view from the left.

Figure 9. Heterogenous marsupium, lateral view from the left.

Figure 10. Structures of the posterior mantle margins in
posterior view.

Figure 11. SAIME.
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A -- anterior margin

aa -- anal aperture

aam -- anterior adductor muscle

ap -- arborescent papilla(e)

ar -- anterior ridge

as -- anterior slope

asaa -- auxiliary supra-anal aperture(s)

b -- beak

bc -- beak cavity

D -- dorsal margin

eea -- entire excurrent aperture

es -- eye spot

gr -- growth ring

het -- heterogenous marsupium

hom -- homogenous marsupium

hp -- hinge plate

i -- interdentum

ia -- incurrent aperture

id -- inner demibranch

1 -- ligament

L -- left margin

lt -- lateral tooth (teeth)

mf -- mantle flap

mm -- mesogenous marsupium

od -- outer demibranch
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op -- oral palpus

P -- posterior margin

pam -- posterior adductor muscle

pbm -- postbasal margin

pbmm -- postbasal mantle margin

pr -- posterior ridge

ps -- posterior slope

pt -- pseudocardinal tooth (teeth)

R -- right margin

s -- shell

saa -- supra-anal aperture

sea -- subdivided excurrent aperture

sp -- simple papilla(e)

su -- sulcus

t -- tubercle

V -- ventral margin
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Key to Recent Upper Mississippi River Species-Group Mussel Taxa

la. Incurrent papillae arborescent .................... 2

b. Incurrent papillae simple .......................... 12

2a. (la) Excurrent aperture entire ... ...................... 3

b. Excurrent aperture subdivided ...................... 4

3a. (2a) Shell subterete; adult shell growth without
sculpture (Exhibit 252) ....... CumberZandia monodonta

b. Shell subrectangular or subcircular; sculpture
widespread, tubercular; beak sculpture neoteinic
(Exhibit 258) ................. Cyclonaias tuberculata

4a. (2b) Adult shell growth without sculpture .............. 5

b. Adult shell growth sculpted ........................ 7

Sa. (4a) Posterior ridge sharp (Exhibit 259) .. Fusconaia flava

b. Posterior ridge rounded ............................ 6

6a. (5b) Postbasal shell margin rounded (Exhibit 260) .......

. .................................... Fusconaia ebena

b. Postbasal shell margin pointed (Exhibit 264) ......
.................................... Pleurobema rubrum

7a. (4b) Sculpture confined to a radial row of knobs on the
disc (Exhibit 263) ............... Plothobasus cyphyur

b. Disc without knobs; sculpture can occur anywhere
on adult shell growth . ............................. 8

8a. (7b) Shell elongate (Exhibit 257) .... Tritogonia verrucosa

b. Shell subrectangular or subcircular ................ 9

9a. (8b) Disc sulcate (Exhibit 254) ........ Quadrula quadrula

b. Disc not sulcate .. ................................. 10
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10a. (9b) Posterior ridge with knobs (Exhibit 253) ..........
................................... Quadrula metanevra

b. Shell without knobs . ............................... 11

fla. (10b) Shell sculpture chiefly confined to two radial
rows of more or less lamellar tubercles, one on
each of the anterior and posterior ridges; shell
angular; no radial pigmentation (Exhibit 255) .....
.................................... Quadrula nodulata

b. Shell sculpture tubercular (rarely lamellar), not
in rays, ranging from absent through covering
entire shell; shell rounded; beaks pigmented in
green rays (Exhibit 256) ................ Q. pustuosa

12a. (lb) Postbasal mantle margin papillose ................. 13

b. Postbasal mantle margin without papillae .......... 31

13a. (12a) Adult shell growth sculpted ....................... 14

b. Adult shell growth without sculpture .............. 15

14a. (13a) Radial row of knobs on disc (Exhibit 267) .........
................................... Obliquaria reflexa

b. Ribs on both sides of the lower posterior ridge
(Exhibit 287) ..................... Plagiola triquetra

15a. (13b) Postbasal mantle margin with special structure
(caruncle or flap) . ................................ 16

b. Postbasal mantle margin papillose and perhaps
very broad, but without special structures ........ 20

16a. (15a) Caruncles present (Exhibit 282) .... Carunculina parva

b. Flaps present . ..................................... 17

17a. (16b) Beak sculpture several swollen concentric ridges
(Exhibit 286) ............. Lampsilis ovata 7'ntri oda

b. Beak sculpture numerous low, oblique, interwoven
ridges . ............................................ 18
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18a. (17b) Beak sculpture ridges long; shell subterete
(Exhibit 283) ........................ Lampsilis teres

b. Beak sculpture ridges short; shell suboval or
somewhat elongate . ................................. 19

19a. (18b) Entire mantle flap actively mobile; flap clearly
pisciform (Exhibit 284) ........... Lampsilis higginsi

b. Actively mobile part of flap a "ribbon" of tissue
at anterior end; flap somewhat pisciform (Exhibit
285) . .......................... L. radiata siliquoidea

20a. (15b) Postbasal mantle margin comparatively broad ....... 21

b. Postbasal mantle margin comparatively narrow ...... 22

21a. (20a) Shell subterete (Exhibit 280) .......... Ligumia recta

b. Shell elongate (Exhibit 281) .......... L. 6ubrostrata

22a. (20b) Periostracum with chevrons ........................ 23

b. Periostracum without chevrons ..................... 25

23a. (22a) Posterior ridge rounded (Exhibit 276) .............
............................... TrunciZla donaciformis

b. Posterior ridge sharp . ............................. 24

24a. (23b) Sexual dimorphism expressed chiefly in shell
outline (Exhibit 275) ............. Truncilla truneata

b. Sexual dimorphism expressed chiefly in shell
breadth (Exhibit 274) ........... Ellipsaria Zineolata

25a. (22b) Shell alate . ....................................... 26

b. Shell without alae ................................. 27

26a. (25a) Pseudosiphons ordinary (Exhibit 268) .. Proptera alata

b. Pseudosiphons long (Exhibit 269) ....... P. laevissima
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27a. (25b) Shell oviform (Exhibit 277)..........Obovaria olivczria

b. Shell otherwise...................................... 28

28a. (27b) Beaks very high and inflated (Exhibit 270).........
........................................Prop tercz capax

b. Beaks neither very high nor very inflated............29

29a. (28b) Shell inflated (Exhibit 271)........Proptera purpu.rata

b. Shell compressed..................................... 30

30a. (29b) Shell elongate (Exhibit 279)........................

............................ Atnnise~piom~

b. Shell not elongate (Exhibit 278)............A. carinata

31a. (12b) Postbasal mantle margin comparatively broad.........32

b. Postbasal mantle margin comparatively narrow........33

32a. (31a) Shell strongly alate, weakly compressed (Exhibit
272).................................. Leptodea fragilio

b. Shell weakly alate, very compressed (Exhibit
273)........................................ L. leptodon

33a. (31b) Disc sculpted........................................ 34

b. Disc without sculpture............................... 37

34a. (33a) Shell alate (Exhibit 289).........Lasmig'ona complanata

b. Shell without alae................................... 35

35a. (34b) Beak sculpture neoteinic............................ 36

b. Beak sculpture not neoteinic (Exhibit 262).........
........................................Amb~erna plii-ata

36a. (35a) Beak sculpture two divergent rays of tuberclcs
(Exhibit 288)..................... Arcidens con fraqo.rur
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b. Beak sculpture an amorphous mass of tubercles
(Exhibit 261)..................... Megalonaias giqantea

37a. (33b) Beaks low; dorsal shell margin straight..............38

b. Beaks elevated; dorsal shell margin not straight . . 39

38a. (37a) Shell subcircular (Exhibit 296).............
.............................Anoonta subobicult

b. Shell elongate (Exhibit 297)..............A. imbecilis

39a. (37b) Posterior slope sculpted............................ 40

b. Posterior slope without sculpture................... 43

40a. (39a) Posterior slope strongly sculpted (Exhibit 290)..
..................................... Lasmigona costata

b. Posterior slope weakly sculpted......................41

41a. (40b) Posterior ridge rounded (Exhi bit 299)..............
.................................. Strophitus undulatus

b. Posterior ridge sharp............................... 42

42a. (41b) Shell compressed, subquadrate (Exhibit 265)........
............................o... ...llip tio crassidens

b. Shell inflated, elongate (Exhibit 242).............
................................. Alasmidonta marginata

43a. (39b) Shell subterete (Exhibit 266)........Elliptic clilatata

b. Shell otherwise...................................... 44

44a. (43b) Shell subquadrate (Exhibit 293) .. Alasmidonta viridis

b. Shell elongate....................................... 45

45a. (44b) Beak sculpture not double-looped (Exhibit 295) ....
..... .............. Anodontoides ferussacianus

b. Beak sculpture double-looped........................ 46
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46a. (45b) Beak sculpture weak (Exhibit 294)..................
............................... .;impsoniaoncha ambigua

b. Beak sculpture strong (Exhibit 298) Anodonta grandis
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Exhibit 252

rmberianzdiz monodonta (Say), Spectacle Case

Figure 1. Lateral view of outer surface of left valve
(About l.Ox.) Note elongation.

Figure 2. Lateral view of inner 5urface of right valve.
(About l.Ox.) Note the weak dentition.
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Exhibit 253

Quadru~a metanevra (Rafinesque), Nonkeyface

Figure 1. Dorsal view and lateral outline. (About l.Ox.)

Figure 2. Lateral views of (a) outer surface of right valve
and (b) hinge of left valve. (About l.Ox.)

Figure 3. Lateral view of outer surface of left valve of young
adult. (About 2.0x.)

Figure 4. Lateral view of outer surface of left valve of
juvenile. (About 4.0x.) Note emphasis on sculpture.

Figure 5. Same as Figure 4. Note emphasis on pigmentation.
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Exhibit 254

QuadruLa quadrula Rafinesque, Mapleleaf

Figure 1. Lateral view of outer surface of right valve.
(About l.Ox.) Note the two divergent radial rows
of tubercles (arrows), the sulcus between them, the
excavation of the shell margin at the base of the
sulcus, and that the beak sculpture extends onto
the disc.

.. 4
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Exhibit 255

QuadruLa no ula; (Rafinesque), Wartyback

Figure 1. Lateral view of outer surface of left valve.
(About l.Sx.) Note the two divergent radial
rows of tubercles and the triangular outline of the
postbasal margin.

Figure 2. Lateral view of inner surface of right valve.
(About l.Sx.)

Figure 3. Dorsal view of juvenile. (About 4.0x.) Note beak

sculpture, two divergent radial rows of tubercles
extending onto disc.

Figure 4. Posterior view of SAME.
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Exhibit 256

Quadrula pustulosa (Lea), ?impleback

Figure 1. Lateral view of outer surface of left valve of
juvenile. (About 4.0x.) Note the beak sculpture,
a few concentric ridges, and (see Figure 2a)
the pigmented (green) umbonal rays.

Figure 2. (a) Lateral view of outer surface of right valve of
young adult. (About l.Ox.) Note umbonal rays
(see Figure 1) and lack of sculpture (see Figure 6),
which occasionally occurs in Q. ioustulosa.
(b) Dorsal view of SAIME.

Figures 3, 4, 7, and 8. (a) Lateral view of outer surface of
right valve. (b) Dorsal view. (About l.Ox.,
Note the sculpture patterns exhibited by this highly
variable species (see Figures 5, 6, 11, and 12).

Figure 5. (a) Lateral view of outer surface of right valve.
(b) Dorsal view and lateral outline from the right.
(About l.Ox.)

Figure 6. (a) Lateral view of outer surface of right valve.
(b) Dorsal view emphasizing growth linec. (About l.Ox.)
Note the umbo, naturally low even though eroded
(contrast with Figure 5).

Figures 9 and 10. Growth series of lateral outlines of right
valve. (About l.Ox.)

Figures 11 and 12. Dorsal view and lateral outline from the
right. (About l.Ox.) Note the differences in
inflation.
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Exhibit 23-

Trf~~P~ aerss Eai n e s que U ''

Figjure I. Lateral view of outer sur'ace of ri I-t- valvo D

female. (About l.Ox.') No)t e t he air,--u ate , <a- c
expansion of th'e Postbasai. area Ithe male ak
this feature and is obliquely truncate ozaa .

Figure > Lateral view of hinge of ieft valve About '.
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Exhibit 258

Cyclonaias tuberculata (Rafinesque), Purple Pimpleback

Figure 1. Lateral view of outer surface of right valve.
.(About l.Ox.)

Figure 2. Lateral view of inner surface of left valve.
(About l.0x.) Note broad interdentum (arrow)
and massive hinge plate and dentition.
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Exhibit 259

Fusccnaia- fZava (Rafinesque), Pigtoe

Figure 1. Lateral view of outer surface of left valve of
juvenile. (About 4.0x.) Note beak sculpture, a
few concentric ridges, and the lack of umbonal
pigment (compare Exhibit 256, Figure 1).

Figures 2 and 3. Lateral view of outer surface of left valve
(About l.Ox.) Note the sharper postbasal point
of the younger shell (Figure 2).
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Exhibit 260

Fusconaia ebena (Lea), Ebony Shell

Figure 1. Lateral view of outer surface of right valve.
(About l.Ox.) Note the rounded ventral and post-
basal margins and that the beak curves anteriad.
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Exhibit 261

Megalonaias gigantea (Barnes), Washboard

Figure 1. Lateral view of outer surface of right valve.
(About 1.Ox.) Note that the upper disc is sculpted
(contrast Exhibit 262, Figure 3) and that the sculp-
ture is an extension of that on the beak.

Figure 2. Lateral view of hinge of left valve. (About l.Ox.)
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Exhibit 262

Amblema plicata (Say), Threeridge

Figure 1. Lateral view of outer surface of left valve of
juvenile. (About 4.0x.) Note beak sculpture,
several rather sharp concentric ridges (contrast
Exhibits 256 and 259, Figure 1), and the pigmented
(green) rays on the posterior ridge and slope, which
usually are lost in the adult (see Figure 2).

Figure 2. Lateral view of outer surface of right valve.
(About l.Ox.) Note that sculpture on upper disc
is not umbonal in character (contrast Exhibit 261,
Figure 1).

Figure 3. Lateral view of hinge of left valve. (About l.Ox.)
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Exhibit 263

?iethobasus cyphyus (Rafinesque), Bullhead

Figure 1. Lateral view of outer surface of right valve.
(About l.Ox.) Note triangular outline of post-
bas-l margin (arrows) and see annotation of couplet-
c>)ice 7a (above).

Figure 2. Lateral view of hinge of left valve. (About 1.Ox.)
Note heavy dentition.
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Exhibit 264

Pteurobema rubrum (Rafinesque), Pink Pigtoe

Figure 1. Lateral view of outer surface of left valve.
(About l.Ox.) Note the pointed postbasal margin
and the rounded posterior ridge (contrast Exhibits
259 and 260, Figures 2 and 3 and Figure 1, respec-
tively). This figure illustrates the P. rubrum
morph that is usually encountered in the UMR today.

Figure 2. (a) Lateral view of outer surface of right valve.
Note pointed postbasal margin and somewhat arcuate
outline. (About l.Ox.) (b) Lateral view of inner
surface of left valve. (About l.jOx.) Note heavy
dentition. (c) Partial dorsal view emphasizing
growth lines. Note laterally compressed posterior
(left) outline. This figure illustrates another
of the several morphs of P. ruZrum; this one is
rarely found in the UMR any longer.
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Exhibit 265

EZliptio crassidens (Lamarck), Elephant Ear

Figure 1. (a) Lateral view of outer surface of right valve.
(About l.Ox.) (b) Lateral view of inner surface of
left valve. Note that, although this is a large and
heavy shell, the dentition is weak in comparison to
those shown in most previous Exhibits. (c) Partial
dorsal view emphasizing growth lines.
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Exhibit 266

Elliptio dilatata (Rafinesque), Spike

Figure 1. Lateral view of outer surface of right valve.
(About l.Ox.) Most E. dilatata from the UMR to-
day are more nearly dagger-shaped.

Figure 2. Ventral view of posterior end of whole animal
preserved in lifelike aspect. (About 4.0x.)
Note the narrow, apapillose apposing postbasal
mantle margins (oblique arrows) and the distal
(ventral) margins of the inner demibranchs of
the gills (vertical arrows), which exhibit par-
tioning into water tubes. Contrast this figure
to, e.g., Exhibit 280, Figures 4 and S.
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Exhibit 267

~oiquariaz reflexa (Rafinesque), Threehorn

Figure 1. Lateral view of outer surface of left valve of
juvenile. (About 6.0x.)

Figure 2. Lateral view of outer surface of right valve.
(About l.Ox.) Note radial row of knobs on disc,
which perpetuate the beak sculpture (see Figure 1)
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Exhibit 268

Proptera alata (Say), Pink Heelsplitter

Figure 1. Lateral view of outer surface of right valve.
(About 1.Ox.) Note the unsculpted posterior slope
and the lack of periostracal "scratches" on the
disc (contrast Exhibit 289). Note, also, the weak
(in this specimen, absent) anterior ala ("wing")
(arrow) (contrast Exhibit 269 and Exhibit 272,
Figures 2 and 3).

Figure 2. Lateral view of inner surface of left valve.
(About l.Ox.) Note the weak pseudocardinal teeth.
The broken row of open subrectangles (arrow) above
the lateral teeth indicates where the ligament broke
when the valves were parted.
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Exhibit 269

Proptera Zaevissima (Lea), Pink Papershell

Figure 1. Lateral view of outer surface of left valve.
(About 1.Ox.) Note the strong bi-alation (contrast
Exhibits 268, 272, and 289, Figure la) and that the
dorsal margins of the alae ("wings") are almost Der-
pendicular to one another. (Contrast Exhibit 2'-',
Figures 2 and 3).

Figure 2. SAME, but right valve.

Figure 3. Left lateral view of animal with foot (i) and pseudo-
siphons (ii) extended. Note the length of the latter
structures.
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Exhibit 270

Prontera norruratc (Lamarck), Purple Pocketbook

Figure 1. (a) Dorsal view. (About l.Ox.) Note inflation.
(b) Lateral view of outer surface of right valve of
female and lateral outline of male right valve.
(About l.0x.) Note the lack of alae (contrast
Exhibits 268, 269, and 289, Figure la) and the dif-
ference between the male (e) and female (?) outlines.

C. 
--- - ---
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Exhibit 271

Proptera capax (Green), Fat Pocketbook

Figure 1. Lateral view of outer surface of right valve.
(About 1.Ox.) Note the elevated and swollen umbo
(arrow).
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Exhibit 272

teptodea fragiLis (Rafinesque), Fragile Papershell

Figure 1. Lateral view of outer surface of left valve of
juvenile. (About 3.0x.) Note lack of beak sculp-
ture.

Figure 2. Lateral view of outer surface of right valve.
(About l.Ox.) Note the strong posterior (left)
ala and weak anterior (right) one (contrast
Exhibits 268, 269, 273, and 289, Figure la).

Figure 3. Lateral view of inner surface of left valve.
(About l.Ox.) Note weak pseudocardinal dentition
(arrow), and contrast Exhibit 268, Figure 2.
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Exhibit 273

Leptodea Leptodon (Rafinesque), Narrow Papershell

Figure 1. Lateral view of outer surface of right valve.
(About l.Ox.) Note the lack of bi-alation and
the weak posterior ala (arrow) (contrast Exhibit 272).
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Exhibit 274

?E'Zipsarj-a lineolata (Rafinesque) , But terfly

Figure 1. Lateral view of outer surface of right valve.
(About l.Ox.) Note the radial rows of pigmented
chevrons.

Figure 2. Lateral view of hinge of left valve. (About I.Ox.)
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Exhibit 275

Truncilla truncata (Rafinesque), Deertoe

Figure 1. Lateral view of outer surface of left valve of
male. (About l.Ox.) The postbasal margin of
the female is more rostrate. This figure is of
a specimen lacking the radial rows of pigmented
chevrons that commonly occur in this species.
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Exhibit 2-6

-runoi'a n ri s CLea), Fawnfoot

Figure 1. Lateral view of outer surface of left valve of
juvenile. (About 4.1x.) Note the beak sculpture,
numerous non-concentric wavy ridges.

Figure 2. Lateral view of outer surface of right valve of
male (About l. Sx.A Note the radial rows of pigmen-
ted chevrons. The female is much higher 7osteriorIv.

1

92

Loma2



Exhibit 277

Obovaria o'iaria (Rafinesque), Hickorynut

Figure 1. Lateral view of outer surface of immediately post-
glochidial growth of left valve. (About lO.Ox.)
Note the beak sculpture, several weak non-concentric
ridges (conzrast Exhibit 284, Figure 1).

Figure 2. Lateral view of outer surface of left valve of
young adult. (About 2.0x.) Note radial raised
lines on periostracum.

Figure 3. Lateral view of outer surface of left valve.
(About 1.Ox.) Note elongate-oval outline and
prominent, somewhat pointed umbo (contrast Exhibit
284, Figures 4 and 7).

Figure 4. Lateral view of inner surface of right valve.
(About 1.Ox.) Contrast Exhibit 284, Figures 5 and 8.

Figure 5. SAME, but hinge only. (About 2.0x.) Note lamella
(lower arrow) below lateral tooth (upper arrow),
and compare with Exhibit 284, Figure 6.
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Exhibit 278

Actinonaias carinata (Barnes), Mucket

Figure 1. Lateral view of outer surface of immediately post-
glochidial growth of left valve. (About 10.0x.)
Note the lack of beak sculpture, and contrast
Exhibits 277 and 284, Figure 1.

Figure 2. Lateral view of outer surface of right valve of
female. (About l.0x.) The male is somewhat less
high posteriorly; conchological sexual dimorphism
occurs in Actinonaias, but is weakly expressed.

Figure 3. Lateral view of hinge of left valve. (About l.Ox.)

1
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Exhibit 279

Actinonaias eZlipsifcrmis (Conrad) , Ellipse

Figure 1. Lateral view of outer surface of right valve.
(About 1.5x.) Contrast Exhibit 278, Figure 2.

-
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Exhibit 280

Ligumia recta (Lamarck), Black Sandshell

Figure 1. Lateral view of outer surface of left valve of
juvenile. (About 4.0x.) Note lack of beak
sculpture (contrast Exhibit 283, Figure 1).

Figure 2. (a) Dorsal view of female and dorsal outline of
male. (About l.Ox.) Note the lateral compression
of both sexes. (b) Lateral view of outer surface
of right valve of female and right lateral outline
of male. (About l.Ox.) Note the nearly dagger-like
shape of the male. Compare the lateral view of the
female to Exhibit 281.

Figure 3. (a) Ventral view of posterior end of male preserved
in almost lifelike aspect. (About 2.5x.) Note the
small papillae on the apposing postbasal mantle
margins. (b) Veqtral view of posterior end of female
preserved in almost lifelike aspect (About 2.Sx.)
Note the large papillae on the apposing postbasal
mantle margins and the latters' breadth.
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Exhibit 281

F igure 1. Lateral view o f outer sur --ace o:rs. lv 't
f ema Ie. :mOut I. ox 0M ~na re :o n- )ut e c - -
of F igure Lb. Exhib it Sill. NIl lef >z Ilt-
line resembles thxt of 7i -ure I, Uhbt Y
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Exhibit 282

Caruncuina parva (Barnes), Lilliput

Figure 1. Lateral view of outer surface of left valve of
juvenile. (About 4.0x.) Note beak sculpture,
several prominent ridges about 450 oblique to the
growth lines.

Figure 2. Lateral view of outer surface of right valve of
male. (About 3.0x.) The female shell is extended
postbasad.

Figure 3. Lateral view of hinge in left valve. About 3.Ox.)

Figure 4. Ventral view of posterior end of (a) male and (b)
female animals preserved in lifelike aspect. Note
the apposing, female caruncles (arrows; the greater
breadth of the female's postbasai mantle margins;
and that papillation of those margins extends farther
anteriad in the male.
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Exhibit 283

iLampsigis eres (Rafinesque), Yellow Sandshell

Figure 1. Lateral view of outer surface of immediately post-
glochidial growth of left valve. (About 10.0x.)
Note beak sculpture, several nearly straight, sharp
ridges oriented postbasal to the growth lines.
Contrast this character-state to those in Figure 1
of Exhibits 282, 284, and 286, as examples.

Figures 2. Lateral view of outer surface of right valve of
male. (About l.Ox.) Contrast Figure 3a.

Figure 3. Lateral view of outer surface of right valve of
(a) female and (b) animal of undetermined sex.
Note that sexual dimorphism in Z. teres can be
weakly expressed and that some individuals cannot be
sexed on the basis of conchological features alone.

Figure 4. Posterior end of female preserved in nearly lifelike
aspect. (a,b) Ventral views. (c) Ventrolateral
view. Note the variability of the mantle flaps.

Figure 5. Left valve and mantle margin of female with empIhasis
upon outline. (a) Ventrolateral view. (b) Ventral
view. Note the unusually great breadth of the
postbasal mantle margin in this individual, and
contrast its lack of pigmentation to the charaicter-
state in Figures 4b and c
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Exhibit 284

7a'msilis higgirsi (Lea), Higgins' Eye

:1 r. I Lateral view of outer surface of immediatel\y Dost-
glochidial growth of the left valve. (About iS.Ox.)
Note the beak sculature, several interwoven ridges
(compare Figure 1 in Exhibits 27,7, 27S, 283, and 286).

Figure 2. Lateral vie- of outer surface of left valve of young
adult of undetermined sex. (About l.Ox.) Note the
more or less radial distribution of pigment (green),
which usually is lost in the mature adult.

Figure 3. SAME, but probably a female: note that the posterior
height is greater than that of the shell of almost
equal length in Figure 2.

Figure 4 and 7. Lateral view of outer surface of left valve :
male. (About l.Ox.) Contrast to Exhibit 2 --, Fiz,,rtu

Figure 5 and S. Lateral view of inner surface of right valve -
male. (About l.Ox.) Contrast to Exhibit 2--, Fi ire

Figure 6. Lateral view of hinge of right valve. (About 2.'x.
Note lamella .(lower arrow) below lateral tooth 'uner
arrow), and compare with Exhibit 277, Figure 3.
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Exhibit 235

:.nvsiis radia:a siliquoidea (Barnes), Fat Mucet

Figure 1. Ventral view of posterior end of female. (About 2.Ox.)
Note papillae on outer surface (as well as margin)
of mantle flap, plus ribbon-like part of flap (arrow).

Figure 2. (a) Lateral view of outer surface of right valve
of female. (About l.Ox.) (b) Dorsal view of female
(upper) and male (lower). (About l.Ox.) (c) Lateral
view of inner surface of left valve of female (behind)
and male (before).
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Exhibit 286

LampsiLis ovata ventricosa (Barnes), Pocketbook

Figure 1. Juvenile. (a) Dorsal view. (About 4.0x.) (b) Lat-
eral view of outer surface of left valve. (About
4.0x.) Note beak sculpture, several rounded con-
centric ridges, and contrast Figure 1 in Exhibits
283 and 284.

Figure 2. Lateral view of outer surface of right valve of
female. (About l.Ox.) The male is much more
pointed postbasally.
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Exhibit 287

P~ -jl triquetra (Rafinesque), Snuffbox

Figure 1. Lateral view of outer surface of right valve of
male. (About l.Ox.) Note the strong radial ribs
before and behind the posterior ridge.

Figjure 2. SA'ME, but left valve of female.
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Exhibit -88

Aroidens confragosus (Say), Rocksheil

Figure 1. Lateral view of outer surface of left valve of

juvenile. (About I.Ox.) Note be-ak sculpture, t,,o
divergent radial rows of tubercles.

Figure 2. Lateral view of outer surface of ri-ht valve.

(About l.Ox.) Note spread of beak sculpture onto

disc.

Figure 3. Lateral view of hinge of left valve. (About l.Ox.)
Note weak, but complete dentition.
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Exhibit 289

Lasmigona complanata (Barnes), White Heelsplitter

Figure 1. (a) Lateral view of outer surface of left valve.
(b) Dorsal view. (Both about l.Ox.) Note beak
sculpture, double-looped and extending onto disc,
and sculpted corrugations on posterior slope.
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Exhibit 2910

~.~~o-ia23:~z.~(Rafinesque), Fluted Shell

Figure 1. Lateral view of outer surface of rig7ht valve.
About l.Ox.) Note sculpture before and behind

nosterior ridge.
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Exhibit 291

Lasmigonz oipressa (Lea), Creek Heelsplitter

Figure 1. Lateral view of outer surface of right valve.
(About l.Ox.)

Figure 2. Lateral view of hinge of left valve. (About l.Ox.)
Note complete, moderately well developed dentition.
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Exhibit 292

Aasmidonta margiriata (Say) , Elktoe

Figure 1. Lateral view of outer surface of right valve.
(About l.Ox.) Note sculpture on posterior slope.
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Exhibit 293

A as-,-" a v~i ai ( R afin esque) ,SI i pperishei l

Figure 1. Lateral view of outer surface of right valvre.
(About l.5x.) Note conspicuous, undulating , eak
sculpture.

Figure 2. Lateral view of hinge of left valve. (Aot2.3-.)
Note moderately well developed pseudocardinal teethl
and weak lateral dentition.
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Exhibit 294

Simpsoniconcha czmbigua (Say) , Salamander ,,ussel

Figure 1. Lateral view of outer surface of right valve.
(About l.Ox.)

Figure 2. Lateral view of hinge of left valve. (About l.Ox.)
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Exhibit 295

Ano~ntide feussacianus (Lea), Cylinder

Figure 1. Lateral view of outer surface of right valve.
(About l.Ox.)
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Exhibit 296

-A ..on. s'borb"i,2'. a (Say), Flat Floater

Figure 1. Lateral view of outer surface of immediately post-
glochidial growth of left valve. (About 1O.Ox.)
Note that the beak sculpture is confined to a weak
(anterior) and a strong (posterior) row of tubercles.

Figure 2. Lateral view of outer surface of left valve.
(About l.Ox.)
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Exhibit 297

Anodonta imbeci1 Lis (Say), Paper Floater

Figure 1. Lateral view of outer surface of left valve of
juvenile. (About 5.Ox.) Note beak sculpture, a
few extremely weak ridges subparallel to the growth
lines.

Figure Z. Lateral view of outer surface of right valve.
(About l.Ox.) Note nearly straight dorsal margin
and low, laterally compressed umbo (arrow).
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Exhibit 298

Anodonta grandis (Say), Giant Floater

Figure 1. Lateral view of outer surface of left valve of
juvenile. (About 5.Ox.) Note double-looped
beak sculpture.

Figure 2. Lateral view of outer surface of right valve.
(About l.Ox.) (a) Typical form. (b) Form some-
times called A. g. corpuenta (Cooper).
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Exhibit 299

Strophitu. undulatus (Say), Strange Floater

Figure 1. Dorsal view of left valve. (About 2.0x.) Note
beak sculpture, several strong concentric ridges
(see Figures 2 and 4).

Figure 2. Lateral view of hinge of left valve. (About l.5x.)
Note weak dentition.

Figure 3. Lateral view of outer surface of right valve.
(About l.Ox.) The dorsal margin usually is much
lower before (arrow) than behind the umbo, but this
feature iz. poorly represented in this specimen,
though it is somewhat apparent in Figure 4 (arrow).

Figure 4. Anterodorsal view. (About l.Ox.)
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ADDITIONS AND CORRECTIONS

Page and, as useful, paragraph and line references are
given. Enumeration of "paragraph" on a given page starts with
the first complete or fractional paragraph on that page.

Volume II

Page 3; pages 54-263:

The "master list" (Appendix A, Exhibit la) differs from
the taxa portrayals in Appendix C (Exhibits 90-194) because
of necessary changes that came to the Principal Investigator's
attention after completion of the latter. (1) QuadruZa fragosa
was added to the list and does not appear in Exhibits 90-194.
(2) "Pleurobema oordatum" was split into P. rubrum and P.
eintoxia. The latter two species replace "P. cordatum on the
list, but not in those Exhibits. (3) Proptera capax follows
P. purpurata in Exhibit la; their order is reversed in Exhibits
90-194. In a very few instances these changes affect data
portrayal in Appendix C. Such effects are discussea in foot-
notes to the corresponding Exhibits and/or in the Additions and
Corrections section.

Pages 3-4:

Development of the Academy's "master list" of Recent UMR
species-group naiad taxa required several stages. First, the
relevant historical literature was compiled. Second, this lit-
erature was reviewed and evaluated in the light of modern taxon-
omic concepts. Third, several historical collections of mussel
shells were examined. Fourththe Principal Investigator made
numerous easy decisions (and some very difficult ones) about
which taxa were to be admitted to the list.

Most of the more important compilations of historical UMR
mussel records date from the last century: Call (1885, 1895),
Drew (1890), Garman (1888), Grant (1886, 1888), Holzinger (1888),
Keyes (1888), Pratt (1876), Shimek (1888), Tryon (1865), and
Witter (1883). Very few initial records of a mussel's UMR oc-
currence are not found among these papers. The rest of such
records appear in certain Twentieth Century literature: Baker
(1903, 1905), Chadwick (1906), Coker (1919), Dawley (1947),
Fuller (1978b), Havlik and Stansbery (1978), Perry (1979),
Shinek (1921), and Wilson and Danglade (1914). It is important
to realize that all but a few of the historical records were
established in the two earliest of these references, by Tryon
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(1365) and Pratt (1376). Xbreover, most of the records common
to these two authors occur in Tryon. In other words, the over-
whelming majority of taxon-specific naiad records already were
historical more than a century ago.

Supplementary (and sometimes corroborative) information
about IDR naiades, including some novel taxon-specific records,
is provided in the accounts of the major relevant surveys of
the past 50 years. These are the Grier (1922, 1926a) surveys
in 1920 and 1925 for the then U.S. Bureau of Fisheries; the
Ellis (1931a, 1931b) survey of 1930 and 1931, also for the
Bureau; the Corps-Academy survey of 1977 through 1979, recorded
by Fuller 1978b) and in this report; and the WDNR survey in
1977 through 1980, whose cumulative report is in preparation.

In addition to drawing upon the holdings of major insti-
tutions (e.g., ANSP and OSU), the Principal Investigator visited
the Pratt collection at the Putman Museum in Davenport, Iowa,
and the Shimek collection in the Museum of Natural History at
the University of Iowa, Iowa City. (The assistance of Carol
Hunt and George D. Schrimper of the respective staffs is grate-
fully acknowledged.) These two examinations permitted evalu-
ation of most of the equivocal records in both Pratt (1876)
and Shimek (1888).

Finally, the numerous personal communications of David H.
Stansbery (OSU) refined the Principal Investigator's sense of
certain other taxa to such a point that the "master list"
(Exhibit la) now stands at 50.

Page 3:

Any mention of Pleurobemini or Unionini in the report
should read "Elliptionini".

As Fuller (1978b) stated:

There is no evidence sufficient to support or refute
addition of the enigmatic Cokeria eouthalli to a list of upper
Nississippi basin naiades. Marshall (1916) based this taxon on
a single, possibly deformed specimen that had been first described
by Coker and Southall (1915)*. This shell resembles F.C. Baker's
(1928) illustrations of some apparently teratological Amblea plioata.
The soft-tissue morphology-of C. southalli is unknown; its coneholo.,
Suggeets ascription to the Amblemini. The illustration by Coker and
Southall was repeated by Marshall.

*Coker, R.E., and Southall, J.B. 1915. Mussel resources in tributaries
of the Upper Missouri River. Report of the United States Conmissioner
of Fisheries for 1914, Appendix 4:1-17. Separately issued as Bureau of
Fisheries Document No. 812.
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Pages 5-6:

The decision to admit a "master 1 ist" of IJMR mussel host
fishes to Appendix A was made after the ot her append i cal mate-
rials were completed. This accounts for the splittin of "x-
hibit 1" of the Draft Prel iminary Report into 1.xh i bits I a and
lb of the Final Report.

Page 6:

Below FunduZus %ebrnus, insert:

Family Poecitiidae
1'ambusia affini s (Ba i rd and ;i ra rd) , Mosqu i to fi sh

Below Lepomis macroe hiriu insert:

Lermis marqi.natus (Htolbrook) , Dollar Sunfish

Page 7:

The grand total square footage that was brai led durino
this project's three seasons is 13,205,000. Seemningl1v ast ro-
nomical, this figure actually amounts to slightly less than
only one half (0.48) of a square mile. The admittedly adVCe rse
environmental imp-ict of the survey (i.e., the death of ove r
10,000 living mussels), as opposed to it- long-term benefit in
advising Corps 0 F& M activities, thus was limited to a fraction
of 1'. of the possible study area. It is encouraging that so
much insight (into the IJNR mussel fauna) cost so little danagCe
A critic might assert, on the other hand, that too little
area was surveyed. ie must realize that the purposeful restri c-
tion of the area to 0 6 M sites of high potential damage to
henthos was environmentally beneficial and unavoidably imi ' ed
the scope of the riverbed actually surveyed.

These remarks ii ght seem disc lanatory and apologetic were
it not for the fact that the goals, results, and interpretat ions
of this survey have already begun to he misunderstood; there
are five parties that have been inst rumental to the project
(ANSP, IISACL , IJSI:WS, [IWI,(', and WIDNR) , and none of them deserves
to be wrongly criticized is a result of supporting that effort.
One example of such misunderstanding appears in a recent article*
s gges ting that .',m l " i mi . o F'should not be on the 1:ndan-
gered species list. The suggestion is based in part on a mis-
representation of information imputed to the Principal Invest i
gator, but drawn from an article that lie (lid not write.

*Johnson, R.I. Zoogeography of North American Unionacea (Mollusca; B i va lv ia)

north of the maximum Pleistocene glaciation. Bulletin of the Museum of
Comparative Zoology, 149:77-189 (1980).
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Pages 8-51:

"RM" is an abbreviation of "river mile(s)".

The compass points used in the geographic data portrayals
conform to the following legend.

I -- east SE -- southeast
N -- north SSE -- south-southeast

NE -- northeast SW -- southwest
NW -- northwest W -- west
S -- south WNW -- west-northwest

The hyphen (-) equals "by"; e.g., SSE is "south-southeast" or
"south by southeast".

Page 28, Exhibit 43:

The synopsis of brail runs is omitted because none was made.

Page 48, Exhibit 82:

The synopsis of brail runs is omitted because none was re-
corded (see discussion of the Mississippi Gardens Site in the
text).

Page 49, Exhibit 84:

The synopsis of brail runs is omitted because, although it
was attempted, brailing the river bed was impossible on account
of heavy submerged vegetation. Brailing was not unproductive,
however, because on the vegetation entangled in the chains and
hooks there were numerous juvenile mussels.

Page 52:

The rapidly growing value of zooarchaeology (the science
or study of animals as a factor in archaeology) and ethnomala-
cology in characterizing the prehistoric mussel fauna is ex-
emplified by the following, recent paper: Parmalee, P.W.,
W.E. Klippel, and A.E. Bogan, 1980. Notes on the prehistoric
and present status of the naiad fauna of the middle Cumberland
River, Smith County, Tennessee. Nautilus, 94:93-105.

Pages 174-175:

The Dakota and Winters Landing Sites in Pool 6 were cur-
sorily surveyed in 1977. Few mussels were found at the former
Site; at the latter, none (Fuller, 1977).
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Page 273:

For "FRIDLE" read "FRIDLEY".

Page 282:

For "VICTOR" read "VICTORY"; for "DE SOTO" read "DESOTO".

Page 283:

For "PRAIRIE du CHIEN" read "PRAIRIE DU CIIIEN".

Page 284, paragraph 3, lines 14-15:

For "Hudson Railroad Bridge" read "Hudson".

Page 284, paragraph 3, lines 18-21.:

Inadvertently omitted is mention of the remnant bed off
Wabasha, Minnesota.

Page 289:

The formal limits of the Kinnickinnic Site are shown.
Brailing was conducted as far upstream as the mouth of the
Kinnickinnic River.

Page 316:

The Brownsville Site includes the major side channel
opening to the right at about RM 687.7. Brailing continued
down this channel as far as the stump field.

Page 320 (and elsewhere in this report):

The correct rendering is "DeSoto", not "De Soto", ac-
cording to the United States Postal Service, regardless of
representations to the contrary on Corps Navigation Charts
and other documents.

Page 324:

The Hay Point Bank Repair Site includes McDonald Slough
downstream to the latitude of the lower limit of the Site in
the main channel.

Page 328:

The McMillan Island Site includes the side channel that
opens at the head of McMillan Island itself. Brailing was con-
ducted down this channel until the water became prohibitively
shallow.
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Page 330 (and elsewhere in this report):

Note that Recent (as oposed to "recent") means the period
of geological time since Wisconsin (i.e., the last Pleistocene)
glaciation (i.e., about the last 10,000 years).

Page 333, paragraph 1, line 7:

Tetragenous and homogenous marsupia are difficult to recog-
nize as such because, even when fully charged, most swell very
little and thus resemble uncharged demibranchs. When marsupia
are empty, their only identifying features often are microscopic
and impossible to examine without destroying the animal.

Page 334, paragraph 2, lines 10-12:

In many Lampsilini (Exhibit la) the glochidia are dis-
charged through the marsupial walls, not dorsad through the
water tubes and then the excurrent aperture.

Page 336, paragraph 4:

Radial tubercles "along" a ridge do not necessarily run
along its apical surface.

Page 337-338:

If all figures on a page are by one artist, his or her
logo appears there only once.

Page 337:

The following remarks should appear after the discussion
of sculpture.

Not to be confused with sculpture in the strict sense are
the growth rings (or lines or re s), which mark periods when
no new shell material was deposited by the mantle margin. Such
periods of dormancy are induced by low water temperature (as in
winter), deprivation (as poor food supply), etc. The annual
(i.e., winter) growth rests ordinarily are very prominent. The
number of annual rings is a reliable approximation of the animal's
age in years.

Shape often is almost as valuable a discriminant as sculpture.
Unless otherwise indicated, descriptives of shell shape are used
in the Key with reference to the .hell as seen from the side
(i.e., in lateral view). The descriptives include elongate,
terete, circular, rectangular, oblique, alate, angular, and
quadrate. Some of these expressions deserve definition here.
An elongate shell is conspicuously longer than high. A terete
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shell tapers and is subcircular in transverse section. An
oblique shell is skewed, much as a scalene triangle. An alate
shell has one ala or two alae ("wings") on the dorsal margin.
Note that the prefix "sub" (similar to, approximately) often
is applied to these descriptives. A quadrate shell is subsquare.

In dorsal view (i.e., as seen from above), a comressed
shell is narrow (and often flattened) from side to side, and
an inflated one is comparatively broad and rounded.

Page 337, paragraph 4, line 1:

For "Mary Fuges" read "Mary H. Fuges". Realizing this
makes her logo ("f) more understandable.

Page 339, paragraph 9:

See Buchanan (1979a) for another good discussion of LampsiZ>s
higginsi. It includes D.H. Stansbery's (OSU) rationale for con-
sidering Higgins' Eye endemic to the UMR.

Page 340 (and elsewhere in this report):

For "Pennak (1953)" read "Pennak (1953, 1978)".

Page 341:

Lasmigona costata appears in couplet-choice 40a.

Page 342, paragraph 1, lines 1-2:

Neel (1941) published another figure of putative Quadruza
fragosa, but even he questioned its identity.

Page 342, paragraph 2:

Note that Pleurobema sintoxia keys out with P. rubrum.

Page 342, paragraph 3, Figure 6 caption:

Marsupial demibranchs (which occur only in females and
some hermaphrodites) are compartmentalized into columnar pas-
sages (the water-tubes). Water flows along these passages
through the gill, thus permitting effective gas exchange. The
water tubes are separated bypartitions (the septa; singular:
septum), which provide "endoskeletal" support for the gill.
The septa in a marsupium are about twice as thick and closely
spaced as those in a non-marsupial demibranch or portion thereof.

Thus is provided added support for the marsupium and its contents
(ova and/or glochidia). In an homogenous mussel, for example,
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the septa of tie inner, non-marsupial, "male" demibranch of
the fema le are set about twice as far apart as are those of the
outer, marsupial , '"female" demi branch.

'aoe 344:

Naiad soft-tissue anatomy is in essence a simple subject,
which has not been succinctly expounded. There simply is no
good, single, published guide. Burch's (1973, 1975) works are
rather readily available and helpful.

Pages 349-354:

A couplet-choice number in parentheses following an initial
couplet-choice number (e.g., "Ib" in'12a (lb)") identifies the
antecedent of the given couplet; in other words, having made
the choice lb in couplet 1, the user of the taxnomic key is
directed to couplet 12, where he must make another choice
(either 12a or 12b), etc.

"X" (as in "2.0x") means "times natural size" (as in "two

times natural size").

Page 351, couplet-choice 24b:

The female 'Z!tripIri(2a 1'nCOLzo ta is laterally (i.e., from
side to side) inflated (i.e., broadened, swollen) in comparison
to the male, which is laterally compressed (i.e, flattened).
The difference is conspicuous.

Pa e 374, F i ure 2 caption:

For "umbonal in character" read "neoteinic"

Page 381, Figure 2 caption:

"Apapi llose" means " ithout i.pi i 1 at"'

a ; c 3 , I ig uire I capt ion:

"Rost rate" means "beak- I ike".

)age 395, :ig ure 5; page 409, Fig ure 0:

Both , .i' ', . za4,4"I and /<ir; / 7 j h" iq isi can exhibit
lamella (i.e., shelf-like process, in this case) on the

hinge plate below the lateral tooth of the right shell valve.
This confounds the claim that the presence/absence of this
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Samella is a reliable conchological discriminant between these

two species.

Page 403, Figure 2 caption:

"Postbasad" means "toward the postbasal (margin)".

Page 403, Figure 4 caption:

"Anteriad" means "toward the anterior (margin)".

Page 430, Figure 4 caption:

"Anterodorsal", in this instance, refers to a view of the
specimen from both in front of and above it. The view of this
specimen that is depicted is not perfectly anterodorsal, because
the animal is tilted laterad (i.e., to the side).
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